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(xenes involved in immune related responses observed with asthma 

The invention relates to the field of immimology, gene therapy and 
medicine. Asthma is one of the most common chronic diseases (155 milhon 
people worldwide) and is rapidly increasing (20-50% per decade), particularly in 
children (ciurently 10% in The Netherlands). Asthma impairs the quality of life 
and is a major cause of absence firom school and work. Asthma, if not treated 
properly, can be life threatening. 

Allergic asthma can be characterized by reversible airway obstruction, 
elevated levels of IgE, chronic airway inflammation and airway 
hyperresponsiveness to bronchoconstrictive stimuh, airway tissue remodeling 
and mucus hypersecretion. The allergic inflammatory infiltrate in the airway 
tissue predominantly consists of eosinophils and CD4+ T-lymphocytes. It is now 
widely accepted that type 2 T-helper (Th2) lymphocytes which produce a limited 
set of cytokines including interleukin-3 (IL3), IL4, IL5, IL9, ILIO and IL13 play 
an important role in the initiation and progression of allergic asthma [CSorrigan 
and Kay (1992). Immunology Today. 13, 501-507; Eomagnani, S. (2000) J Allergy 
Clin Immunol 105^ 399-408]. Chronic asthma appears to be driven and 
maintained by persistence of a subset of chronically activated memory T-cells 
Gymphocytes). Besides T-lymphocjrtes many other inflammatory cell-types are 
involved in the pathophysiology of allergic asthma such as eosinophils, mast- 
cells, B-ljnnphocytes, dendritic cells, macrophages and monocytes as well as 
resident airway cells such as epithelial cells and smooth muscle cells. Moreover, 
sensory neurons of which the cell bodies are located in the dorsal root gangUa 
play an important role in airway inflammation, hyperresponsiveness and cough. 

Currently used pharmacological therapies in allergic asthma only provide 
temporal symptomatic relief. A more fundamental treatment aimed at antigen- 
spedfic T-]ymphopytes and antigen-presenting cells is desirable since these cell- 
types play a crucial role in the initiation and progression of ^Jlergic asthma. 
Furthermore, T-lymphocytes may be the only cells that have the potential to 
induce long-term relieve of symptoms. Current therapy for moderate to severe 
asthma essentially involves multiple classes of molecules: anti-inflammatory 
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5 glucocorticoids, bronchodilator drugs, and mast-^cell inhibitors. The current 
preferred method is to treat the chronic phase of asthmatic symptoms, as 
manifested by airway hyperresponsiveness and eosinophilic inflammation, with 
^ucocorticoids to reduce the inflammatory component and hyperresponsiveness 
(Barnes , 1990; Schleimer, 1990). These drugs are not very selective, targeting 

10 non-inflammatory cells as well as inflammatory cells and often have moderate to 
serious side effects after chronic treatment, especially in children. Furthermore, 
a subgroup (10%) of asthma patients become relatively resistant to glucocorticoid 
therapy and increasingly become dependent upon non-glucocorticoid treatment. 
In addition, there is a stroi^ need for so-called "add-on" therapies to limit the 

15 use of high doses of glucocorticoids and the associated side-effects. Hence, there 
is a strong need for a safer, more selective and more efficacious therapeutic 
which displays a long-term clinical benefit to asthma patients. 

20 The invention provides a nucleic add library comprising genes or 

functional fragments, derivatives or analogues thereof essentially capable of 
modulating an immune response observed with airway hyper-responsiveness 
and/or bronchoalveolar manifestations of asthma. Modulation herein can refer to 
up-regxilation or down-regulation of an immxme response, for example by 

25 activation and/or suppression of gene(6) which are essentially capable of 

initiation and/or progression and/or suppression and/or repression of an immune 
response and/or symptoms of said immune response. Modulation herein can also 
refer, for example to positive (i.e up-regulation) or negative (i.e down-regulation) 
regulation of gene transcription, and to the modulation of the gene and gene 

30 product. Methods for modulating the expression of genes and gene products are 
known. The definition 'functional.&agment thereof means that a particular 
subject sequence may vary from the reference sequence by one or more substitu- 
tions, deletions, or additions, the net effect of which does not result in an adverse . 
functional dissimilarity between the reference and the subject sequence. An 

35 analogue is a compound having functional equivalence or being related to a 
molecule in question. 

The invention provides a nucleic acid hbrary comprising nucleic acid or 
functional fragments, derivatives or analogues thereof comprising at least one 
gene as listed in table 1, 2 or 3, genes which play an important role in aU . 

2 
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5 immune system related disorders such as all allergic diseases (asthma, rhinitis, 
atopic derxnatitia, urticaria) and auto-inunune diseases (i.e multiple sclerosis). 
The invention provides a nucleic acid library comprising such genes or fragments 
thereof said genes essentially capable of modulating an immune response 
observed with airway hyperresponsiveness and/or bronchoalveolar 

10 manifestations of asthma wherein said immune response is up-regulated and/or 
down-regulated. An immime response herein refers to the physiological 
respon8e(s) stemming from activation of the immune system by antigens, 
including immimity to pathogenic organisms and auto-immunity to self-ant^ens, 
allei^es, inflammatory response and graft rejection. An immune response herein 

15 further appUes to all immune system related disorders. Usually the antigenic 
invader comprises a protein or protein attached moiety. The invention further 
provides a library comprising genes or functional fragments derivatives or 
analogue thereof said genes essentially capable of initiation and/or progression 
(ie. up-regulation) and/or suppression and/or repression (down-regulation) of an 

20 immune response wherein said immune response are airway 

hyperresponsiveness and/or broncheoalveolar manifestations of asthma. The 
invention provides a nucleic acid or functional fragments thereof selected from 
those listed in table 1, 2 or 3, capable of initiation and/or progression and/or 
suppression and/or repression of an immune response wherein said immime 

25 response is asthma. Methods of detecting nucleic acids capable of initiation 

and/or progression and/or suppression and/or repression of an immune response 
are known. In one embodiment such a nucleic acid is derived from a DC-SIGN 
gene is described herein. DC-SIGN (signature sequence OtSl-B7) in the primary 
cultures of bone-marrow derived dendritic cells demonstrates an important role 

30 of this gene and the encoding protein in the cellular function of dendritic cells. 

w 

Bone-marrow derived dendritic cells or cell-lines representing dendritic cells 
such as XS52 cell-line or other primary cell cultures of this cell-type can be used 
to determine the gene/protein function and screening of a compoimd (agonist or 
antagonist) that modulates at least one of the functions of the gene/protein. 
35 Dendritic cells are so-called professional antigen-presenting cells (APC) and thus 
play a crucial role in the initiation and progression of immune- and 
inflammatory responses mediated by T-l3anphocytes. Blockade of mDC-SIGN is 
beneficial in the treatment of T-lymphocyte mediated diseases such as allergy, 



3 



wo 02/14366 PCT/NLOl/00610 

5 asthma, COPD, auto-immime diseases, inflammatory bowel diseases, allograft 
rejection and infectious diseases. 

In another embodiment, such a gene is derived &om a calcium-activated 
chloride channel gene as also described below. Calcium-activated chloride 
chaimels (CLCAl-4) can be blocked by mono- and polyclonal antibodies or 

10 fragments thereof directed against the ion channel (protein or peptide 
fragments); known non-specific chloride channel antagonists such as 4,4'- 
diisothiocyanatostilbene-2,2'-disulphonic acid (DIDS), 4-acetamido-4'- 
i80thioqyanostilbene-2,2'-disulfonic acid (SITS), 5-nitro-2-(3- 
phenylpropylamino)benzoic add (NPPD), niflumic acid, and the anti-allergic 

15 drug cromolyn 

♦ 

Changes in gene expression underlie most, if not all, pathophysiological 
processes. A variety of methods for detecting changes in gene expression in a 
healthy versus a diseased animal to detect nucleic acid for the formation of a 
library the subject of the invention are known. These procedures include, but are 

20 not limited to DNA-DNA or DNA-RNA hybridisation. The form of such 

quantitative methods may include. Southern or Northern analysis, dot/slot blot 
or other membrane based technologies; PCR technologies such as DNA Chip, 
Taqman®, NASBA SDA, TMA, in-siiu-hybridisation, protein bioassay or 
immunoassay techniques ELISA, IFA, proteomic and metabolomic technologies. 

25 These technologies are often found at the basis of my commercially available 
diagnostic kits often used for screening purposes. 

The invention provides a nucleic acid library comprising genes or 
fragments thereof said genes essentially capable of modulating an immune 
response observed with airway hyperresponsiveness and/or bronchoalveolar 

30 manifestations of asthma wherein said genes comprises a nucleic acid essentially 
equivalent to a signature sequence as shown in table 1, 2 or 3. A signature 
sequence herein refers to a marker sequence and/or sequence or any other mode 
of identification of a sequence (Le name). Nucleic acid sequence as used herein 
refers to an oligonucleotide, nucleotide or poljmucleotide, and fragments or 

35 portions thereoi^ and to DNA or UNA of genomic or synthetic origin which may 
be single- or double-stranded, and represents the sense or antisense strand. The 
definition 'antisense' ENA is an RNA sequence which is complementary to a 
sequence of bases in the corresponding mRNA: complementary in the sense that 
each base (or majoriiy of bases) in the antisense strand (read in the 5* to 3' sense) 
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5 is capable of pairing with the corresponding base (G with C, A with U), in the 
mRNA sequence read in the 5' to 3' sense. The definition 'sense' RNA is an RNA 
sequence which is substantially homologous to at least part of the corresponding 
mRNA sequence. Preferably the nucleic acid is an *immune response gene\ An 
immime response gene is any gene that determines the ability of lymphocytes to 

10 moimt an immune response to specific antigens. The definition 'essentially 
equivalent' means that the subject signature sequence can vary from the 
reference sequence by one or more substitutions, deletions, or additions, the net 
effect of which will not result in a functional dissimilarity between the two 
sequences. It may be advantageous to produce nucleotide sequences, the subject 

15 of the invention or derivatives thereof possessing a substantially different codon 
usage. It is known by those skilled in the art that as a result of degenerapy of the 
genetic code, a multitude of gene sequences, some bearing minimal homology to 
the nucleotide sequences of any known and any naturally occurring genes may 
be produced. The invention includes each and every possible variation of the 

20 nucleotide sequences that could be made by selecting combinations based on 
possible codon choices. 

The invention provides a library wherein said genes encode a regulatory 
molecule and/or co-stimidatory molecule and/or adhesion molecule and/or 
receptor molecule involved in modulating an immune response. The definition 

25 'regulatory molecule' is an entity which assists the cell in 'sensing* it's 

environment. For example 'a regulatory molecule' can effect a immune response 
by modulating either positively or negatively gene transcription. The definition 
'stimulatory molecule' is an entity which can activate an immune response. The 
definition 'adhesion molecides' is any pair of complementary molecules that bind 

30 specifically to one another to effect a positive or negative immime response. The 
molecule can be any entity which can bind to for example nucleic add, 
proteinaceous substance or receptor etc., to effect a positive or negative immune 
response. The definition 'receptor' is an entity to which a Ugand binds which 
triggers an immime response. The definition 'receptor molecule' could be for 

35 example a ligand (i.e any macromolecxile) which binds to a receptor to effect an 
immune response. A ligand is a molecule that binds to a complementary site on a 
given structure. For example oxygen is a Hgand for haemoglobin and a substrate 
of an enzyme molecule is a specific hgand of that molecule. The invention further 
provides a method for modulating an immune response of an individual 
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5 comprisiiig modulating a gene comprising a nucleic add at least functionally 
equivalent to a nucleic add identifiable by a signature sequence as shown in 
table 1, 2 or 3. 

The invention provides a substance such as a proteinaceoiis substance 
capable of modulating a gene comprising a nudeic add at least functionally 

10 equivalent to a nudeic add identifiable by a signature sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 
against said substance for example Gob-5 (signature sequence Rl-SO-Rl-Cll). 
Gob 6 is a cell-membrane protein belonging to the family of caldum-activated 
chloride channels and discovered in intestinal goblet cells in mice. Human 

15 CaCCl and the identical CLCAl are most likely the himian homologs of murine 
gob-6. Gob-5 can have another function as a cell adhesion molecule. Northern 
blot analysis revealed that gob-5 is abimdantly expressed in the stomach, small 
intestine, uterus and sUghtiy expressed in the trachea of mice. In-situ 
hybridization demonstrated that gob-5 egression is located in the mucus- 

20 secreting cells of these three tissues. In humans, CaCCl/CLCAl are also 

primarily expressed in the digestive tract. Gob-5 is expressed in lymph-nodes, 
lung tissue, bronchoalveolar lavage cells and bone-marrow from mice and is up- 
regulated in these tissues in the mouse asthma model. Mucus secreting goblet 
cells have never been described in lymph nodes or bone-marrow. In addition. Gob 

25 5 is expressed in murine bone-marrow derived mast-cells and murine mast-cell 
lines. Gob-5 plays a role in secretory processes based on its function as a chloride 
channeL Chloride channels have been shown to be involved in mast-ceU 
activation and degranulation since inhibition of these channels by non-selective 
broad spectrum chloride channel inhibitors inhibit Ig£-mediated rat mast-cell 

30 degranulation in-vitro. Additionally a strong up-regulation of gob-5 in the dorsal 
root gangUa (DRG) in the mouse asthma model was observed. The egression of 
other members of the caldum-activated chloride channel gene family by PGR 
(table 2) was investigated. Murine homolog of human CaCCB (EST AA726662) 

« 

was identified and their expression was shown to be strongly upregulated in 
35 DRG of the mouse asthma model. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic add at least functionally 
equivalent to a nudeic acid identifiable by a signature sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 
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5 against said substance for example LR8 (R1-0S-B1-D3). LBS belongs to the 
family of the tetraspanin (4TM) superfamily. LR8 mKNA was not detectable by 
PCR in human smooth muscle cells, endotheUal cells or epithelial cells. Murine 
LR8 mRNA expression in lymph nodes from mice was confirmed along with a 
down-regulation in a mouse asthma model. Bio-informatics analysis of the LR8 

10 protein confirmed the presimied 4TM structure of the protein and revealed a 
striking homology with the beta chain of the high affinity IgE receptor (FceRI). 
The tetraspanin superfamily has grown to nearly 20 known genes since its 
discovery in 1990. All encode cell-surface proteins that span the membrane four 
times, forming two extraceUvdar loops. Many of these proteins have a flair for 

15 promiscuous associations with other molecules, including lineage-specific 
proteins, integrins, and other tetraspanins. In terms of function, they are 
involved in diverse processes such as cell activation and proliferation, adhesion 
and motiliiy, difierentiation, and cancer. These functions relate to their ability to 
act as "molecular facilitators," grouping specific cell-surface proteins and thus 

20 increasing the formation and stabihty of functional signaling complexes. LRS is 
similar to CLASTl, a miuine gene that is activated upon ligation of CD40 
(Genbank: BAA83596). CD40 is predominantiy expressed on so-called "antigen- 
presenting cells" and ligation of CD40 induces the expression of several 
molecules involved in the activation and regulation of T-lymphopytes (CD80; 

25 CD86; IL12). CD40 is an important maturation signal for dendritic cells. 

Immature dendritic cells take up antigen in peripheral tissues and migrate to 
secondary lymphoid tissues (draining lymph node) where they maturate and 
present antigen to lymphocsrtes. Several proteins are induced or down-regulated 
upon dendritic cell maturation. Many of the differentially activated genes appear 

30 to be involved in the modxilation (regulation/activation) of T-lymphocytes (table 
1, 2 or 3). 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at least functionally 
eqidvalent to a nucleic add identifiable by a signature sequence as shown in 
35 table 1, 2 or 3 and use of said substance for the production of an antagonist 

against said substance for example P-Amyloid-precursor like protein 2 (AFLP2) 
(Sv02-1-B7). APLP2 is a highly conserved protein and is located on mouse 
chromosome 9. Moreover, in an experimental asthma model, airway hyper- 
responsiveness has been linked to a locus on chromosome 9, s}mtenic with 
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5 human llq24. AFLP2 is a member of the Alzheimer precursor protein, feanily 
including the Alzheimer peptide precursor (APP). These proteins all share three 
domains of similarily, interdispersed with completely divergent regions. AFLP2 
is a type-I integral membrane protein that contains a single membrane spanning 
domain with a large extracellular N-terminal domain and a short C»terminal 

10 cytoplasmic domain. APPL2 is ubiquitously expressed. Alternative splicing of 
APPL2 pre-mRNA generates at least four transcripts. Several functional 
domains have been identified in APLiP2, including a DNA binding moti^ an N- 
terminal pysteine rich domain exhibiting zinc, copper, and heparin binding 
activity, fiDllowed by a very acidic region and, depending on the isoform, the 

15 Kunitz protease inhibitor (KPI) domain. Interestingly, the EPI domain inhibits 

« 

serine proteases like trypsin, plasmin, tryptase and chymase of which the latter 
two are released by activated mast-cells. Tryptase has been implicated in the 
development of airway hyperresponsiveness. Mast-cell mediator serotonin 
stimulates the release of APLP2 ectodomain (containing the KPI domain). Other 
20 functions that have been described for APLP2 are (i) an interaction with MHC 
class I, (ii) a role as adhesion molecule through interactions with extracelliilar 
matrix components, (iii) a role in epithelial wound healing and (iv) a potential 
role in the inhibition of platelet activation by the N-terminal cysteine-rich 
domain. 

25 The invention provides a substance such as a proteinaceous substance 

capable of modulating a gene comprising a nucleic acid at least functional^ 
equivalent to a nucleic acid identifiable by a signature sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 
against said substance. For example the invention provides a method for the 

30 treatment of an immime response more particularly asthma and COPD 
comprising providing APIjP2 or its KPI domain or by induction of APLP2 
expression. APIiP2 through the inhibition of the detrimental effects of mast-cell 
proteases, by repair of epithelial damage and by inhibition of platelet activation 
is capable of treating an immune related response. Furthermore, many allergens 

35 have been shown to have protease activities that appear to be crucial for allergic 
sensitization. By its KPI domain, APLP2 can inhibit the proteolytic activities of 
allergens and thereby prevent the initiation and progression of allergic 
responses. Another effect of the KPI domain of APLP2 is inhibition of the 
activation of protease-activated receptors (PARs) by serine proteases. PAR2 is 

8 
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5 involved in bronchorelaxation and protection against bronchoconstriction by 
stimulating the generation of prostaglandin E2 by airway epithelial cells. 
However, it was demonstrated that trypsin and a PAR2 ligand induced 
bronchoconstriction in guinea pigs in vivo^ despite the induction of relaxation by 
these mediators in isolated trachea and bronchi. The bronchoconstriction 

10 appeared to be mediated by a neural mechanism since the bronchoconstriction 
was inhibited by the combination of NKl and NK2 receptor antagonists. These 
data suggest that the PAEr2 hgand activates sensory nerves. In agreement 
herewith, trypsin and mast-cell tryptase induced a wide-spread neurogenic 
inflammation initiated by activation of neuronal PAR2 receptors. Inhibition of 

15 tryptase and other serine proteases by APLP2 or its EPI domain can antagonize 

■ 

neurogenic inflammation and bronchoconstriction. Moreover, other PARs appear 
to be involved in inflammation. Activation of these receptors (PAR2) by serine 
proteases is sensitive to inhibition by APLP2 or its KPI domain. Analogous to 
intra-membrane cleavage of APP and Notch by aspartyl proteases (y-secretase, 
20 presenilins). APLP2 can be cleaved by these aspartyl proteases since it is 

homologous to APP in the region (lATVTVI) where y-secretase cleaves APP. This 
cleavage will lead to the generation of the extracellular part of APLP2 and an 

# 

intracellxilar part of 57 amino acids, which may directly or indirectly modify the 
transcription of target genes. The APIjP2 C57 peptide contains the "NPTY" 

25 sequence, which is present in many growth factor receptors and appears to be 
involved in ceUular signaling. Interestingly, T-lymphoc3rtes have been shown to 
express presenilin-1 and 2 at the ceU-surface. Cleavage of APLiP2 is involved in 
T-lymphocjrte activation. Another, at present unidentified protease may cleave 
APLP2 in its transmembrane region and generate the release of an intracellular 

30 peptide containing the "NPTY" sequence. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at least functionally 
equivalent to a nucleic acid identifiable by a signature sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 

35 against said substance. For example phosphotyrosine binding (PTB) domains 
have been identified in a large number of proteins. PTB domains play an 
important role in signal transduction by growth factor receptors. Several PTB 
proteins have been shown to bind to amyloid proteins through the "NPTY" motif 
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5 like Fe66, Fe66-like, Xll and Xll-like proteins. She and HtS-l. The interactions 

■ 

of APLP2 with She and IRS-1 is dependent on iyrosine phosphorylation whereas 
the interactions with Fe65 and Xll are not. The Fe65 adaptor protein interacts 
with the transcription factor CP2/LSF/LBP1. The "NPTY" motif, has been shown 
to be involved in binding to She, a Src homology 2 (SH2)-containing proto 

10 oncogene product implicated in activating Ras via association with Grb2 protein. 
Activation of the Ras pathway involves the MAPK signal transduction pathway 
which has been shown to be involved in the induction of many inflammatory 
genes. The Shc/Grb2/Sos complex is also involved in the activation of the Ras 
pathway in T-l]rmphocytes. It is unknown whether APLP2 or other proteins of 

15 this family with an "NFIT' domain are involved in T-cell activation and 

I 

differentiation. Caspases can also cleave APP at the caspase consensus site 
"VEVD", leading to the generation of a C-terminal 31 amino acid peptide which 
contains the internalization sequence "NFTY". Since APLP2 contains both the 
caspase consensus site "VEVD" as well as the internalization sequence "NPTY", 

20 it is clew that APIjP2 can also be cleaved by caspases leading to the generation 
of a C-terminal 31 amino acid peptide which is homologous to the peptide 
generated by APP cleavage. The APP C31 peptide has been demonstrated to 
initiate cell death. Apoptosis or cell-death is an important mechanism to limit 
immune and inflammatory reactions. On the other hand, cell-death may be 

25 unwanted ie. death of airway epithelial cells may increase airway 

responsiveness. The invention provides a method for the treatment and/or 
prevention of an immune related response more particularly allergic asthma and 
related inflammatory diseases and COPD comprising modulating APLP2 or its 
KPI domain and/or by induction of APLP2 expression. Treatment by providing 

30 APLP2 or its KPI domain or induction of APLP2 expression is effective in the 
treatment of (1) the neiurogenic component of inflammatory responses, (2) 
hyperalgesia during inflammatory responses, (3) cough due to airway 
inflammation and (4) bronchoconstriction induced by activation of sensory 
nerves. Cleavage of APIiP2 by presenilins (y-secretase) or other proteases or by 

35 caspase is involved in activation-induced cell-death in T-l3rmphoc]rtes and is 
involved in the induction of peripheral tolerance. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at least functionally 
equivalent to a nucleic acid identifiable by a signature sequence as shown in 
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5 table 1, 2 or 3 and \i6e of said substance for the production of an antagonist 

against said substance. The invention further provides the use of said antagonist 
such as an antibody directed against a proteinaceous substance derived from at 
least a nucleic add as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immune response observed with airway 

10 hyperresponsiveness and/or bronchoalveolar manifestations of asthma for 

example the invention provides a method for the treatment of immime responses 
comprising stimulating the cleavage of the intracellular domain of APLP2 by 
aUosteric activation of proteases or by binding of APLP2 to its ligand together 
with an antigen-specific stimulation which will induce peripheral tolerance to 

15 the antigen. This treatment is effective for allergic asthma and other diseases 

« 

mediated by T-l3nnphoc3rtes such as auto-immunity and graft-rejection. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at least functionally 
equivalent to a nucleic acid identifiable by a signature sequence as shown in 

20 table 1, 2 or 3 and use of said substance for the production of an antagonist 

against said substance for example mouse GDP-dissociation inhibitor (Ly-GDI: 
signature sequence Sv-02-l-D8). Ly-GDI was originally identified in 
lymphocytes and likewise called 'lymphoid-spedfic GDF (Ly-GDI). 
Independently, lor-GDI gene was cloned from human and firom mouse and it 

25 GDP-dissociation inhibitor D4 was designated. Mouse and human D4-GDI (Ly- 
GDI) share 89% amino add sequence identity. Murine Ly-GDI is located on 
chromosome 6, the human homolog (Ly-GDI or D4-GDI) is located on 
chromosome 12pl2.3. Northern blot analysis demonstrated that Ly-GDI was 
expressed abundantly in lung, and at lower levels in several other tissues. 

30 Another study using Northern blot analysis revealed that Ly-GDI is expressed as 
a 1.4-kb transcript only in hematopoietic tissues. Antibodies against Ly-GDI 
recognized a 27-kD protein on Western blots of B- and T-ceU line lysates. It is 
now generally accepted that Ly-GDI is preferentially expressed in 
hematopotietic cells and can function as a GDP-dissociation inhibitor of Rho GTP 

35 binding proteins (Rac and Cdc42) but with less potency than the ubiquitously 
expressed HhoGDI. There are three subfamilies of small GTP-binding proteins, 
Ras, Rho and Rab. The present thinking is that Ras proteins are principally 
involved in signal transduction and cell proliferation, Rho proteins (Racl, Rac2, 
TCIO and Cdc42) regulate cytoskeletal organization and Rab proteins are 
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5 involved in the control of intracellular membrane traffic. The 6TP<binding 
proteins are active only in the GTP-boimd state. At least 2 classes of proteins 
tightly regulate cycling between the GTP-bound (active) and GDP-bound 
(inactive) states: GTPase-activating proteins (GAPs) and GDP/6TP exchange 
factors (GEF). GAPs inactivate small GTP-binduig proteins by stimtdating their 
10 low intrinsic GTPase activity to cause hydrolisis of GTP to GDP. GEFs are of two 
types including GDP dissociation stimulators (GDS, alternatively called guanine 
nucleotide releasing factors (GBF) and GDP-dissociation inhibitors (GDIs). The 
GDIs decrease the rate of GDP dissociation £rom Ras-like GTPases. It was found 
that Ly-GDI bound RhoA, and in-vitro inhibited GDP dissociation from RhoA. 

■ 

15 Stimulation of T lymphocytes with phorbol ester led to phosphorylation 

(activation) of Ly-GDI. It has been suggested that Ly-GDI may be involved in the 
regulation of hematopoietic-specific Rho-family GTPases because it is less potent 
than the ubiquitously expressed Rho-GDI. In T-ljmdphocytes, Rac and Cdc42 are 
important Rho-family GTPases involved in T-cell activation. Both Rac and Cdc42 

20 are activated by Vav that has GDS activity (see figure 1). Rac and Cdc42 are 

involved in downstream signaling to the nucleus via the JNK pathway leading to 
the transcription factors API (fos/jun) and NFAT (nuclear factor of activated T- 
cells). These transcription factors are involved in transcription of cytokines such 
as ILl, IL4, GM-CSF etc. Recently, it was demonstrated that Ly-GDI also 

25 interacts with the proto-oncogene Vav. Vav functions as a specific GDS for Rho, 
Rac and Cdc42 and is regulated by tyrosine phosphorylation in hematopoietic 
cells. Vav integrates signals &om lymphocyte antigen receptors and co- 
stimulatory molecules to control development^ differentiation and cell cycle. 
Interestingly, Vav knock-out mice have a defective IgE antibody production that 

30 can be attributed to compromised T ceU help due to impaired IL-4 transcription. 
Ly-GDI knock-out mice have been generated and did not show striking 
abnormalities of l3anphoid development or thsonocyte selection. The mice also 
exhibited normal immune responses including lymphocyte proliferation, ILr2 
production, cytotoxic T lymphocyte activity, antibody production, antigen 

35 processing and presentation, immune cell aggregation and migration, and 

protection against an intracellular protozoan. However, Ly-GDI-deficient mice 
exhibited deregulated T and B cell interactions after in vitro cultivation of mixed 
l3rmphocyte populations in concanavalin A (Con A) leading to overexpansion of B 
lymphocytes. Further studies revealed that Ly-GDI deficiency decreased ILr2 
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5 withdrawal-induced apoptosis of lymph node cells while dexamethasone- and T 
cell receptor-induced apoptosis remained intact. These data impUcate the 
regulation of the Eho GTPase by Ly-GDI in lymphocsrte survival and 
responsiveness, but suggest that these functions may be partially complemented 
by other Rho regulatory proteins when the Ly-GDI protein is deficient. Increased 
10 expression of GDP-dissociation inhibitor in the mouse asthma model in the limg- 
draining lymph nodes of "asthmatic" (OVA-challenged) compared to "healthy" 
(saline-challenged) mice was observed. A role for the GDP-dissociation inhibitor 
in the generation of Th2 immune responses is provided. 

The invention provides a substance such as a proteinaceous substance 

■ 

16 capable of modulating a gene comprising a nucleic add at least functionally 
equivalent to a nucleic acid identifiable by a signature sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 
against said substance for example a mouse firagment (signature sequence Rl- 
S0-B1-A12) homologous to several mouse ESTs and human (Cdc42-GAP) was 

20 identified. Human Cdc42 GTPase-activating (Cdc42-GAP) functions as a GAP for 
the Rho-feunily GTPase Cdc42 (See figure 1). Cdc42 can regulate the actin 
csrtoskeleton through activation of Wiskott-Aldrich syndrome protein (WASP). 
Mutations in WASP lead to the Wiskott-Aldrich syndrome, a paediatric disorder 
characterized by actin cytoskeletal defects in heamatopoietic ceUs, leading 

26 clinically to thrombocytopenisi, eczema and immunodeficiency. Recently, WASP- 
interacting protein (WIP) was shown to enhance the Vav-mediated activation of 
NF-AT/AP-1 gene transcription. Moreover, the interaction of WIP with WASP is 
necessary, but not sufficient for the abihly of WIP to regulate NF-AT/AP-1 
activity. Both ly-GDI and Cdc42-GAP function in concert as inactivators of 

30 Cdc42. The invention provides a method for the treatment of immune responses 
more in particular allergic asthma and related allergic and Th2-mediated 
inflammatory diseases comprising providing blockade of Ly-GDI and/or Cdc42- 
GAP by selective antagonist(s) which inhibit T-helper lymphocyte t3^e-2 (Th2) 
responses. The invention provides a method for the treatment of immxme 

35 responses more in particular Thl -lymphocyte mediated diseases like auto- 
immune diseases comprising modulating Ly-GDI and/or Cdc42-GAP, more 
preferably inducing the expression of these proteins. Induction of the expression 
of these proteins induces T-helper Ijrmphocyte type-2 responses and is therefore 
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5 effective in the treatment of Thl-lymphocyte mediated diseases like auto- 
immune diseases. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at .least functionally 
equivalent to a nucleic acid identifiable by a signatxure sequence as shown in 

10 table 1, 2 or 3 and use of said substance for the production of an antagonist 
against said substance for example TlSlld/tristetraprolin homolog (signature 
sequence OtS2-A7). The human TISlld protein is part of the TISll family of 
proteins also called tristetraproUn protein. These are basic proline-rich proteins 
and contain an unusual CCCH type of zinc finger structure. Tumor necrosis 

15 factor-a is a major mediator of both acute and chronic inflammatory responses in 

« 

many diseases. In addition to its well-known role in acute septic shock, it has 
been implicated in the pathogenesis of chronic processes such as autoimmunity, 
graft-versus-host disease, rheumatoid arthritis, Crohn disease, and the cachexia 
accompanying cancer and AIDS. TISll interferes with TNF-a production by 
20 destabilizing its mRNA. This pathway represents a potential target for anti- 

i 

TNF-a therapies. TISll deficiency also results in increased cellular production 
of granulocyte-macrophage colony-stimulating factor and increased stabiHty of 
its mRNA, apparently secondary to decreased deadenylation, TISll is a 
physiologic regulator of GM-CSF mRNA deadenylation and stability. The 

25 invention provides a method for the treatment of an immune related response, 
comprising modulating expression, more preferably increased expression of 
TISlld protein which inhibits the development of allergic asthma and related 
allergic and inflammatory diseases. 

The invention provides a substance such as a proteinaceous substance 

30 capable of modulating a gene comprising a nucleic acid at least functionally 
eqmvalent to a nucleic acid identifiable by a signature sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 
against said substance. The invention further provides the use of said antagonist 
such as an antibody directed against a proteinaceous substance derived firom at 

35 least a nucleic acid as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. For 
example many of the differentially activated genes as listed in table 1, 2 or 3 are 
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5 involved in the regulation/activation of T-lymphocytes (T-lymphocsrte activation 
molecules). Those up-regulated genes/proteins included terminal 
deoxynudeotidyl transferase (signature sequence: R1-S0-R1-E7), CsA-19 
(signature sequence: ST-01-B3), Pendulin (signatxire sequence: Rl-SO-Rl-Ell), 
RA70 (signature sequence: ST01-D3), Ly-GDI (signature sequence SV02-1-D8), 

10 Plastin.2 EST (signature sequence: SV02-1-C4), RNA Polymerase-II subunit EST 
(signature sequence: SV02-1-G3), Clathrin EST (signature sequence: SV02-1- 
D4), Cdc42-GAP (signature sequence: R1-S0-R1-A12). Those down-regulated 
genes/proteins were Stat-1 (signatiure sequence: R1-0S-B1-G3) IL2-R-gamma 
(signature sequence: C)TS2-D9) BPN-y-R (signature sequence: OTS2-A10). 

15 The invention provides a method for modulating an immune response of 

an individual comprising modulating a gene comprising a nucleic add at least 
functionally equivalent to a nudeic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3, wherein said gene modulates a signal transduction 
cascade pertaining to an immune response. Method for modulating the 

20 expression of a nudeic add are well known. In a preferred embodiment are 
nucleic adds as shown in table 1, 2 or 3 and functional equivalents whose 
products are capable of modulating genes of pathways central to immime 
response. "Modulating' herein can also mean activation or suppression. More 
preferable is that the nudeic acid is involved in signal transduction cascades 

25 leading to suppression or activation of an immune responses. More preferable is 
that the nucleic acid encodes a proteinous substance (e.g a transcription factor) 
which may be involved in the activation or suppression of the Ras pathway in T- 
Ijrmphocytes. Activation of the RAS pathway involves the MAP kinase (MAPK) 
signal transduction pathway which is involved in the induction of many immune 

30 related genes. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic add at least functionally 
equivalent to a nudeic add identifiable by a signatmre sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 

35 against said substance for example LR8. LR8 is part of a multi-chain Fc receptor 
and is involved in the signal transduction by this Fc receptor upon hgand 
(immunoglobiilin) binding. The invention provides a method for the treatment of 
an immune response comprising providing blockade of LR8. Blockade of LR8 
prevents the activation of inflammatory cells through this Fc receptor. The 
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5 invention provides a method for the treatment and/or prevention of an immune 
related response comprising modulating inhibition of aspartyl proteases such as 
presenilins (y-secretase) involved in the cleavage of the intracellxilar 57 amino- 
acid part of APLP2 and blockade of the '"NPTY" motif, which prevents activation 
of downstream signal transduction pathways including the Ras and MAPK 

10 pathway and associated changes in gene expression. 

The invention provides a substance such as a proteinaceous substance 
capable of mod\ilating a gene comprising a nucleic add at least functionally 
equivalent to a nucleic add identifiable by a signature sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 

15 against said substance for example Heat-shock protein 84 (Hsp84) (signature 
sequence: OTS2-C6). Hsp84 is a member of the Hsp90 fanuly of heat-shock 
proteins. Hsp90 proteins are ubiquitous molecular chaperones with key roles in 
the folding, activation and assembly of a range of client proteins typically 
involved in signal transduction, cell cycle control or transcriptional regulation. 

20 Hsp90 has been shown to possess an inherent ATPase activity that is essential 
for the activation of authentic client proteins. Recentiy, Hsp90 and hsc70 
(signature sequence: OTS2-H2) are both necessary and sufGLdent to activate 
hormone binding by the glucocorticoid receptor. A defidency of Hsp90 or HspTO 
proteins may thus decrease the sensitivity of cells to the effects of 

25 glucocorticoids. In asthma, a gradual decrease in glucocorticoid sensitivity 
occurs. This decrease in glucocorticoid sensitivity can be mimicked by several 
cytokines e.g. ILr4. The invention provides a method for the treatment and/or 
prevention of an immune related response comprising modulating expression, 
more preferably increased expression of Hsp90 and/or Hsp70 proteins. This 

30 increases the sensitivity to the anti-infLammatory effects of glucocorticoids and is 
valuable in the treatment of asthma and other chronic inflammatory diseases. 

Transcription factors are directed to the nucleus by their nuclear 
localization sequence (NLS) in a multistep process. The first step is to dock the 
NLS-containing protein to the nuclear pore and this is carried out by penduhn 

35 and Srpl. Fendulin (signature sequence El-SO-Rl-Ell) contains an armadillo 
repeat region that is involved in NLS binding. Pendulin has been shown to be 
involved in the nudear localization of lymphoid enhancer factor 1 (LBF-l) but 
not of the highly related T-cell factor 1 (TCF-1). Pendulin is the mouse homolog 
of human Rchl/Srplo/importin-a. In contrast to a low-level of compression of 
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5 mSrpl and pendulin in all tissues examined, mouse pendvdin is highly expressed 
in spleen^ thymus and heart. Pendulin may perform additional or unique 
functions in tissues that express high levels of this protein. Increased expression 
of pendulin in lymph nodes of the mouse asthma model was observed. The 
invention provides a method for treatment and/or prevention of an immune 

10 related response, more preferably asthma and related auto-immune and 

inflammatory diseases, comprising modulating expression of pendulin, more 
preferably increasing expression of pendulin. 

The invention provides a method for modulating an immune response 
comprising modulating a gene(s) involved in signal transduction cascades 

15 leading to the production of cytokines and/or chemokines and/or growth &ctors 
pertaining to an immune response. Qytokines are primarily involved in signaling 
between cells of the immune system (e.g IL-4, IL-6, ILr8, IL-17 and 11-18). 
Chemokines are defined primarily as those compounds that draw ceUs and other 
factors to sites of injury in the body (e.g human GBO-p, Human IP- 10). Growth 

20 factors promote cell division and proliferation of certain cell types (e.g human 
transforming growth factor p-1 etc). 

The invention provides a method for modulating an immune response 
comprising modulating a gene, wherein said gene is involved in sensory nerve 
activation involved in an immune response. More preferably the immune 

25 response is an inflammatory response. Chloride channels appear to be involved 
in neuronal excitability. Dorsal root gangUa contain sensory nerve bodies that 
are involved in neurogenic inflammation which contributes to allergic 
inflammation and pain (inflammatory hyperalgesia). Interference with these 
chloride channels blockade of hCaCCl (or gob-5) and/or hCaCCS (or the murine 

30 homolog) by selective antagonists can limit neurogenic inflammation in asthma 
and other diseases with a neiurogenic inflammatory component. Furthermore, 
cough, which is a prominent Sjnnptom of asthma, is believed to be a result of 
sensory nerve activation. The invention provides a method for the treatment of 
immune related responses comprising providing blockade of hCaCCl (or gob-5) 

35 and/or hCaCCS (or the murine homolog) by selective antagonists. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at least functionally 
equivalent to a nucleic acid identifiable by a signatiire sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an cmtagonist 
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6 against said substance for example blockade of hCaCCl (or gob-5) by a selective 
antagonist inhibits mast-celL activation and can be used in diseases in which 
mast-cells play an important role such as aU allergic diseases (rhinitis, atopic 
dermatitiSi asthma, urticaria) and auto-immune diseases (i.e. multiple sclerosis). 
Blockade of hCaCCl (or gob-6) and/or hCaCCS inhibits the excitability of sensory 

10 neurons and thereby prevents or decreases (1) the neurogenic component of 

inflammatory responses, (2) hyperalgesia during inflammatory responses and (3) 
cough due to airway inflammation. Activation of receptors (PAE2) by serine 
proteases is sensitive to inhibition by APLP2 or its EPI domain and treatment 
with APLP2 or its EPI domain or induction of APLP2 expression is effective in 

15 the treatment of bronchoconstriction induced by activation of sensory nerves. 

The invention provides a method for modulating an immune response 
comprisix^ modulating a gene wherein said gene modulates a Thl (by way of 
example but not limitation auto-immime diseases) and/or Th2 (by way of 
example but not limitation inflammatory diseases) mediated immune response. 

20 The invention provides a substsince such as a proteinaceous substance capable of 
modidating a gene comprising a nucleic acid at least fimctionally equivalent to a 
nucleic acid identifiable by a signature sequence as shown in table 1, 2 or 3 and 
use of said substance for the production of an antagonist against said substance 
for example membrane C-iype lectin like homolog (EST AA9 14211: signature 

25 sequence OtSl-B7). G-type (Ca^^-dependent) lectins represent an important 
recognition mechanism for ohgosaccharides at cell surfaces, attached to 
circulating proteins and in the extra-cellular matrix. Binding of specific sugar 
structures by these lectins mediates biological events such as cell-cell adhesion, 
seriun glycoprotein turnover and innate immime responses to potential 

30 pathogens. These proteins contain carbohydrate-recognition domains (CRDs) 
that mediate sugar binding. C-type lectins also contain a Ca^*^ blading site. C- 
type lectins have been demonstrated to be present in antigen-presenting cells 
such as macrophages and dendritic cells. Interestiagly, alveolar macrophages 
have been demonstrated to phagocsrtose allergens via an undefined C-type lectin 

35 leading to the induction of iNOS and subsequent generation of NO by alveolar 
macrophages. The NO generated by these macrophages may drive T-ceU 
differentiation into the Th2 pathway by inhibition of Thl responses. The 
invention provides a method for the treatment and/or prevention of an immune 
related response comprising providing the targeting of an antigen to this C-type 
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6 lectin. This induces a Th2 dominated immune response and is effecti.ve in the 
treatment of Thl mediated diseases such as auto-immune diseases. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at least functionally 
equivalent to a nucleic add identifiable by a signature sequence as shown in 

10 table 1, 2 or 3 and use of said substance for the production of an antagonist 

against said substance. The invention further provides the use of said antagonist 
such as an antibody directed against a proteinaceous substance derived from at 
least a nucleic acid as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immune response observed with airway 

15 hyperresponsiveness and/or bronchoalveolar manifestations of asthma. For 

example a protein inhibitor of neuronal nitric oxide synthase (mPIN) (signature 
sequence Rl-OS-Bl-Bl). Nitric oxide (NO) can be produced by several nitric 
oxide synthase enzymes (nNOS, iNOS and eNOS). Miuine PIN is a cytoplasmic 
protein and is a selective inhibitor of neuronal nitric oxide sjmthase (nNOS). The 

20 human homolog appears to be dynein Ught chain 1 (hdlcl). NO has been 
implicated in several diseases including asthma and other inflammatory 
diseases. Interestingly, nNOS is located on chromosome 12q that has been linked 
to asthma. The invention shows a down-regulation of mPIN mSNA in lymph 
nodes of a mouse asthma model. NO negatively regulates type-1 T-helper 

25 lymphocjrte (Thl) development. Likewise, NO may tip the balance between Thl 
and Th2 cells in favor of Th2 responses. The invention provides a method for the 
treatment and/or prevention of an immune related response, more particular 
Th2-mediated immune responses such as allergy and asthma comprising 
modulating PIN expression, more preferably decreasing expression which leads 

30 to increased NO release and facilitation of Th2-mediated immune responses such 
as allergy and asthma. The invention provides a method for the treatment and/or 
prevention of an immune related response, comprising blockade of PIN activity 
which is beneficial in Thl mediated diseases such as auto-immunity by 
increasing regulatory Th2 cells. Treatment with PIN is beneficial in Th2 

35 mediated responses such as asthma and allergy by increasing regulatory Thl 
cells. Besides a role of PIN in the regxilation T-ceUs, it plays a role in airway 
hyper-responsiveness. Neuronal NOS but not iNOS nor eNOS has been 
demonstrated to be crucial for baseline- and antigen-induced airway 
hyperresponsiveness in mice. Expression of nNOS but not eNOS nor iNOS in 
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6 airway epithelial cells of our mouse model of allergic asthma is demonstrated. 
The invention provides a method for the treatment and/or prevention of an 
immune related response, comprising modulating nNOS and PIN, more 
preferably up-regulating nNOS in airway epithehal cells and down-regulating 
PIN. Up-regulation of nNOS in airway epithelial cells and a down-regulation of 

10 PIN can strongly potentiate the production of NO or its metabolites. The 

invention provides a method for the treatment and/or prevention of an immune 
related response, comprising modulating expression of PIN, more preferably 
increasing expression of PIN which inhibits NO production by nNOS and 
inhibits airway hyperresponsiveness in asthma and related respiratory diseases 

15 associated with hyperresponsiveness such as COPD. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3 and use of said substance for the production of an 

20 antagonist against said substance. The invention further provides the use of said 
antagonist such as an antibody directed against a proteinaceous substance 
derived firom at least a nucleic acid as shown table 1, 2 or 3 for the production of 
a medicament for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma for 

25 example cathepsin B (signature sequence: OtS2-F2). Exogenous antigens are 
processed by lysosomal proteases within antigen-presenting cells to create 
antigenic peptides which are loaded into MHC class II molecules and expressed 
on the ceU-surface to CD4'*' T-lymphocytes. Enzymes such as aspartate proteases 
(e.g. cathepsin D and E) and cysteine proteases (e.g. cathepsin B, L and S) are 

30 proposed to be involved in this process. Interestingly, cathepsin B appears to be 
involved in the generation of Th2 dominated immime responses to ovalbvimin 
and to a Leishmania infection in BALB/c mice. The invention provides a method 
for the treatment and/or prevention of an immime related response, comprising 
providing inhibition of the activity of cathepsin B by inhibitors. This inhibits 

35 allergic asthma and related allergic and Th2-mediated inflammatory responses. 

Furthermore the invention provides a method for the treatment and/or 
prevention of an immune related resfjonse, comprising providing targeting of 
antigen to LR8 which wiU induce a Th2 dominated immune response and is 
effective in the treatment of Thl mediated diseases such as auto-immune 
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5 diseases. The inventioii provides a method for the treatment and/or prevention of 
an immune related response, comprising modulating Ly-GDI and/or Cdc42-OAP, 
more preferably inducing the expression of these proteins. Modulating I^-GDI 
and/or Cdc42-GAP, or inducing the expression of these proteins induces T-helper 
lymphocyte type-2 responses and is effective in the treatment of Thl-lymphocyte 

10 mediated diseases hke auto-immime diseases. 

The invention provides a nucleic acid library comprising nucleic 
add or functional firagments, derivatives or analogues thereof comprising genes 
as Usted in table 1, 2 or 3 which are implicated in oxidative stress responses 
and/or programmed cell death (PCD) (i.e cellular apothosis). The invention 

16 provides a method for treatment of an immune response wherein said nucleic 
add is involved in the generation of anti-oxidante or free radicals. An 
'antioxidant* or free radical scavenger is an enzyme that prevents build up of 
reactive o:^gen spedes (ROS) in cells. In general anti-oxidants prevent tissue 
damage by oxidative stress. Free 'radical generator' is a enzyme that is involved 

20 in the generation of fiOS. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic add at least functionally 
equivalent to a nucleic add identrfiable by a signatiure sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 

25 against said substance. The invention further provides the use of said antagonist 
such as an antibody directed against a proteinaceous substance derived from at 
least a nudeic add as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma for 

30 example dusterin/Apolipoproteine J/sulphated glycoprotein 2 (signature 

sequence OtS2-B12). Clusterin is a 75-80 kDa disidphide-linked heterodimeric 
secreted glycoprotein. It is encoded by a single gene and the translated product is 
internally deaved to produce its a and P subunits prior to secretion from the cell. 
It is ubiquitously expressed. There is extensive evidence of a correlation between 

35 dusterin egression and diseases e.g. Alzheimer, glioma's or pathological stress. 
Many functions have been ascribed to clusterin such as controlling cell-ceU and 
cell-substratum interactions; regvdating apoptosis; transporting lipids; 
regulating complement and a general chaperone/heat-shock protein function. 
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5 The invention provides a method for the treatment and/or prevention of 

an immune related response, comprising modidating clusterin, more preferably 
increasing the expression of clusterin, which will inhibit allergic asthma and 
related allergic and inflammatory diseases. 

Moreover, anti-oxidants may inhibit the expression of genes regulated by 

10 the "redox status** within inflammatory cells, such as the ras pathway. Oxidative 
stress also appears to be involved in the activation of the CD4-a8Sociated protein 
tyrosine kinase p56^, P56^** is an important protein in the activation of CD4"^ T- 
lymphocytes. Oxidative stress is increased in patients with asthma and chronic 
obstructive pulmonary disease (COPD) and it is possible that reactive oxygen 

15 species contribute to its pathophysiology. likewise, antioxidants might be of use 

■ 

in the therapy of these respiratory diseases. Oxidative stress has also been 
shown to regulate the cellvdar glucocorticoid responsiveness. A decreased 
sensitivity to glucocorticoids has been observed in patients with allergic asthma 
leading to treatment with either high-doses of glucocorticoids or inappropriate 

20 treatment. The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3 and use of said substance for the production of an 
antagonist against said substance. The invention provides various anti-oxidant 

25 proteins down-regulated upon OVA-challenge in the mouse asthma model e.g 
Selenoprotein P (signature sequence: Rl-OS-Bl-Hl), Gluthation-S-transferase 
mu2 (signature sequence: OtS2-E6), Ferritine (signature sequence: Sl-OS-Bl- 
05), Anti-oxidant protein 2 (signature sequence: OtS2-A6). 

The invention provides a substance such as a proteinaceous substance 

30 capable of modulating a gene comprising a nucleic acid at least functionally 
equivalent to a nucleic acid identifiable by a signature sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 
against said substance. The invention further provides the use of said antagonist 
such as an antibody directed against a proteinaceous substance derived firom at 

35 least a nucleic add as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immvme response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma for 
example selenium. Selenium is an essential trace element that is incorporated as 
selenocysteine into the primary structure of selenoproteins. There are at least 10 
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5 animal selenoproteins. Animal studies have demonstrated a role for selenium in 
oxidant defense, thyroid hormone metaboUsmj and defense against viral 
infections. Selenoproteins presumably mediate these biologic effects. Most of the 
human selenoproteins are members of the gluthatione peroxidase or 
iodothyronine deiodinase families. Selenoprotein F (SEPPl) is not a member of 

10 these families. It is an extraceUiQar glycoprotein that is present in several 

isoforms and is the only selenoprotein known to contain multiple selenocysteine 
residues. It is a heparin-binding protein that appears to be associated with 
endothehal cells and has been implicated as an oxidant defense in the 
extracellular space. There is evidence that several isoforms of the protein exist, 

15 likely products of the same gene. Human selenoprotein has been mapped to 
chromosome 5q31. Interestingly, many studies have demonstrated a linkage 
between chromosome 5q and allergy, asthma and airway hyperreactiviiy. There 
is considerable evidence that oxidative stress is increased in patients with 
chronic obstructive pulmonary disease (COPD) and that reactive oxigen species 

20 contribute to its pathophysiology. Likewise, it has been postulated that 

antioxidants might be of use in the therapy of GOPD. Selenoprotein P may be 
useful as a therapeutic protein in diseases that are associated with increased 
oxidative stress such as COPD, asthma and other inflammatory diseases. It was 
observed that mRNA levels of selenoprotein P are decreased in Ijrmph node 

25 tissue of a mouse asthma model. Selenium and selenoproteins have been shown 
to play a role in the function of granulocytes and lymphocytes. The invention 
provides a method for the treatment and/or prevention of an immune related 
response, comprising modulating selenoprotein P. 

The invention provides a method for modulating an immune related 

30 response, comprising modulating the generation of anti-oxidants or free radicals. 
Treatment with anti-oxidant proteins (e.g by inhalation) or induction of the 
expression of these proteins and/or suppression of &ee radical generators in 
airway tissue can be used to treat allergic inflammation or related inflammatory 
diseases or disesises associatied with increased oxidative stress such as asthma 

35 and COPD. Treatment with anti-oxidant proteins or induction of the expression 
of these proteins in airway tissue together with glucocorticoid treatment can 
limit the dose of glucocorticoids required for a therapeutic effect in patients with 
allergic asthma and other chronic inflammatory diseases associated with 
glucocorticoid insensitivity. 
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6 The invention provides a substance such as a proteinaceous substance 

capable of modulating a gene comprising a nucleic acid- at least functionally table 
1, 2 or 3 and use of said substance for the production of an antagonist against 
said substance. The invention further provides the use of said antagonist such as 
an antibody directed against a proteinaceous substance derived from at least a 

10 nucleic acid as shown table 1, 2 or 3 for the production of a medicament for the 
treatment of an immune response observed with airway hyperresponsiveness 
and/or bronchoalveolar manifestations of asthma for example (cytochrome F*450 
naphtalene hydroxylase (CYF2F2) enzymes (signature sequence Rl-OS-Bl-Al). 
CYF2F2 are a superfamily of more than 160 known members that play a major 

15 role in the metabolism of numerous physiological substrates and a wide array of 
xenobiotics including drugs, chemical carcinogens, insecticides, petirolemn 
products, and other environmental pollutants. Oxidative metabolism catalyzed 
by cjrtochrome P450s can result in detoxi&cation. In some instances it residts in 
metaboUc activation of a chemical to cytotoxic and/or carcinogenic forms. 

20 Although the liver is the primary organ for drug metabolism, extrahepatic 
tissues such as lung, kidney and intestine, also play an important role in 
detoxification or biotransformation of xenobiotics. Each tissue has a unique P460 
iso:^me distribution and regvQatory mechanism for c3rtochrome P450 gene 
expression. Currentiy, the members of the CYP2F gene subfamily that are 

25 selectively expressed in lung tissues consist of human CYP2F1 and mouse 

CYP2F2 and CYP2F3. Human CYP2F1 bioactivates 3-methylindole, while mouse 
CYP2F2 bioactivates naphtalene. Mouse CYP2F3 catalyzes the dehydrogenation 
of 3-methylindole but not its hydroxylation. Murine CYF2F2 is expressed in lung 
tissue as well as in liver. In the lung, it plays an important role in the metabolic 

30 activation of substrates that cause lung injury. CYP2F2 is involved in the 

hydroxylation of naphtalene and it specifically catalyses the production of a very 
reactive and potentially toxic intermediate, the 2R, 2S arene oxide, that is 
associated with necrosis of imdhated bronchiolar epithelial cells or CLARA cells 
in lung. Several P450 enzymes with epoxygenase activity have also been shown 

35 to be involved in the metaboHsm of arachidonic acid into biologically active 

eicosanoids. Based on the bioactivation of naphtalene, we anticipate that CYP2F 
enTymes also displays epoxygenase activity. The epoxygenase pathway leads to 
the formation of four regio-isomeric epoxy-eicosatrienoic acids (EETs): 14,15- 
EET, 11,12-EET, 8,9-EET and 5,6-EET. From these epoxides, other hpid 
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5 mediators can be generated such as 14,15-DHET, 11,12-DHET, 8,9-DHET, 5,6- 
DHET and 5,6-epoxy prostaglandin El. Some of these epoxides have been shown 
to induce vasorelaxation. 5,6-EET and 11,12-EBT have also been shown to 
modulate tracheal chloride-channel activity and induce airway smooth muscle 
relaxation. Epoxides generated through CYP2F may therefore protect against 

10 excessive bronchoconstriction and may be involved in airway hj^erreactivity in 
asthma and other respiratory diseases. Epoxygenase metabolites have also been 
shown to have anti-inflammatory activities such as inhibition of leukocyte 
adhesion to the vascular wall and inhibition of IkB kinase thereby preventing 
the activation of NF-kB. Cbrtochrome P-450 naphtalene hydrojqrlase (CYP2F2). A 

15 strong (>10-fold) down-regulation of cytochrome P450 (CYP2F2) mRNA in a 
mouse asthma model in the lymph nodes of "asthmatic" (OVA-chaUenged) 
compared to "healthy" (saline-challenged) mice was observed. The invention 
provides a method for the treatment and/or prevention of an immime related 
response, comprising modulating the expression of CYP2F, more preferably 

20 increasing expression of CYP2F in airway tissue and/or by preventing its down- 
regulation. This inhibits airway hyperresponsiveness and excessive 
bronchoconstriction and can be used to treat allergic asthma and other 
respiratory diseases associated with hyperresponsiveness such as COPD. The 
invention provides a method for the treatment and/or prevention of an immune 

25 related response, comprising providing local treatment (inhalation) with CYP2F 
metabolites of arachidonic acid, in particular 11,12-EET, which inhibits airway 
inflammation for treatment of allergic asthma and other respiratory 
inflammatory diseases such as COPD. The invention provides for a method of 
treatment and/or prevention of an immune related response, comprising 

30 modulating the enzymatic activity of CYP2F» more preferably stimulating the 
enssymatic activily of CYF2F by an allosteric stimulator which increases the 
generation of epoxides and likewise inhibits airway hyperresponsiveness and 
airway inflammation. Stimulation of the enzymatic activity of CYF2F by an 
allosteric stimulator is effective in the treatment of allergic asthma and other 

35 respiratory diseases such as COPD. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at least functionally 
equivalent to a nucleic acid identifiable by a signature sequence as shown in 
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6 table 1, 2 or 3 and use of said substance for the production of an antagonist 

against said substance. The invention ftirther provides the use of said antagonist 
such as an antibody directed against a proteinaceous substance derived from at 
least a nucleic add as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immune response observed with airway 

10 hyperresponsiveness and/or bronchoalveolar manifestations of asthma. For 
example four families of structurally related heat-shock proteins are 
distinguished based on their molecular weights: Hsp90, Hsp70, Hsp60 and small 
Hsp*s. By definition, Hsp expression is elevated in cells undergoing stress, such 
as those in damaged or inflamed tissue. Conditions as diverse as a rise in 

15 temperature, hypoxia, irradiation, infection and e}q[>osure to toxic chemicals can 
all result in increased Hsp expression. Heat-shock cognate protein (Hsc)73 is a 
constitutively expressed member of the Hsp70 family. Hsc78 is expressed in the 
oytosol but is also present in lysosomes. Hsc73 plays a role in binding and 
protecting peptides from extensive degradation and facilitating the kinetics of 

20 peptide transfer to MHG class II molecules. Hsc73 is also present in dendritic 
cell-derived exosomes which have been shown to ehcit potent T-ceU dependent 
immune responses in mice. Moreover, a receptor for H6p70 proteins is present on 
the surface of macrophages and dendritic cells and Hsp70 can induce 
macrophages to activate T-cells independentiy of antigen. Thus, H8c73 appears 

25 to be involved in antigen-presentation and T-cell activation. Administration of 
antigen or antigenic peptides together with Hsp 70 proteins has been shown to 
generate CD8^ T-lymphocyte responses when administered to laboratory 
animals. Moreover, Hsp70 is involved in cross-priming of CDS'*^ cells by APC 
upon antigen processing. Eecentiy, Hsp 70 has also been shown to be involved in 

30 the induction of regulatory T-cells. Hsc73 (signature sequence: OtS2-H2) may 

also be involved in the induction of inducible nitric oxide synthase (iNOS) by LPS 
or cytokines via an effect on p38 mitogen-activated protein (MAP) kinase. In 
agreement herewith, the selective hsc73 inhibitor deoxysperguahn inhibits the 
induction of iNOS by cytokine- or endotoxin-activated macrophages. NO has 

35 been shown to inhibit the generation of Thl lymphocytes thereby tipping the 
balance towards Th2 immime responses. In airway epithehal cells, Hsp70 has 
been shown to have potent anti-inflammatory effects by stabihzation of iKBa 
through preventing the activation of IkB kinase leading to inhibition of NF-kB 
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5 activation and down-stream gene transcription. In airway epithelial cells, 
increased Hsp70 expression suppressed cytokine-induced expression of pro- 
inflammatory cytokines IL8 and TNFa . 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at least functionally 

10 equivalent to a nucleic acid identifiable by a signature sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 
against said substance. The invention further provides the use of said antagonist 
such as an antibody directed against a proteinaceous substance derived from at 
least a nucleic acid as shown table 1, 2 or 3 for the production of a medicament 

15 for the treatment of an immune response observed with airway 

hyperresponsiveness and/or bronchoalveolar manifestations of asthma. For 
example the invention provides for a method of treatment and/or prevention of 
an immune related response, comprising providing an antagomst(s) directed 
against Hsc73 . This inhibits the generation of NO by APC's and thereby Hmits a 

20 Th2 dominated immune response by increasing Thl immunity. This treatment is 
effective in the treatment of allergic asthma and related allergic and 
inflammatory responses. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at least functionally 

25 equivalent to a nucleic acid identifiable by a signature sequence as shown in 
table 1, 2 or 3 and use of said substance for the production of an antagonist 
against said substance. The invention further provides the use of said antagonist 
such as an antibody directed against a proteinaceous substance derived firom at 
least a nucleic acid as shown table 1, 2 or 3 for the production of a medicament 

30 for the treatment of an immune response observed with airway 

hyperresponsiveness and/or bronchoalveolar manifestations of asthma. For 
example, the invention provides for a method of treatment and/or prevention of 
an immime related response, more particularly allergic inflammation or related 
inflammatory diseases (e.g. COPD) comprising modulating, more preferably up- 

35 regulating the expression of Hsc73 leading to induction and/or elevation of the 
e3q)re8sion of Hsc73 protein in airway epithehal cells. 

The invention provides a method for treatment of an immune response 
comprising providing an antagonist of antigen processing and presentation. 
'Antagonist' herein refers to a molecxile that bears sufficient structural 
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5 similarily to a second molecule to compete with that molecule for binding sites 
on a third molecule, such as for example an antibody. An 'antibody' herein refers 
to a protein produced by lymphoid cells in response to foreign substances 
(antigens) and capable of coupling spedfLcally with if s homologous antigen (the 
one that stimulated the immtme response) or with substances that are 

10 chemically very similar to that antigen. Antibody herein refers to both polyclonal 
and monoclonal antibodies. 

The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at least functionally 
equivalent to a nudeic add identifiable by a signature sequence as shown in 

15 table 1, 2 or 3 and use of said substance for the production of an antagonist 

against said substance by way of example the invention provides nudeic adds as 
listed in table 1, 2 or 8 which are involved in antigen processing and 
presentation MHC-n (signature sequence: St01-B5), H2-0a (MHC-II: signature 
sequence: Sv02-1-A4), EST: Clathrin (signatvire sequence: Sv02-1-D4), Aspartyl 

20 aminopeptidase (signature sequence: StOl-cl), Cathepsin B (signatxure sequence: 
OtS2-F2), Breast heat shock 73 protein (signature sequence: Ot82-H2), EST: C- 
type lectin (signature sequence: OtSl-B7), Ubiquitin-specific protease (signature 
sequence: R1-0SB1-A2), Ubiquitin/60s (signature sequence: SV02-1-C12) and 
Lysozyme M (OtS2-Bl). Antigen-presenting cells play an important role in the 

25 differentiation of CD4+ and CDS*^ T-ljonphocytes into particular subsets (Type-1, 
Typ6-2, Type-3 or regulatory types) and are important for the generation of 
either a detrimental or a beneficial immune response to antigens. 

The invention provides for a method of treatment and/or prevention of an 
immime related response, comprising providing an antagonist(s) directed against 

30 a proteinaceous substance derived from a nudeic acid sequence at least 

functionally eqxiivalent to a nudeic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 
proteinaceous substance capable of modulating a gene comprising a nudeic acid 
at least functionally equivalent to a nudeic acid identifiable by a signature 

35 sequence as shown in table 1, 2 or 3 and use of said substance for the production 
of an antagonist against said substance. The invention further provides the use 
of said antagonist such as an antibody directed against a proteinaceous 
substance derived firom at least a nucleic add as shown table 1, 2 or 3 for the 
production of a medicament for the treatment of an immune response observed 
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5 with airway hyperresponsiveness and/or bronchoalveolar manifestations of 

■ 

asthma. For example Phospholipase Cy2 (PLCy2). (signature sequenoe: Sv02-1- 
A8). PLC5y2 imlike PLOyl which is expressed in many cell-types, PLCy2 is only 
expressed in hematopoietic cells (e.g. B-lymphocytes, NK-ceUs, platelets, 
granulocjrtes, monocytes/macrophages and mast cells). PLCy2 is a ceU signaling 

10 molecule with many regulatory domains e.g. SH2, SH3, pH domains. It catalyzes 
the hydrolysis of phosphatidyl-inositol 4,5-bipho8phate to yield the second 
messengers, IPS and DAG. PLCy2 has been shown to be involved in production of 
reactive oxygen intermediates by neutrophils. In addition to PLCyl, PL0y2 is 
activated upon triggering of mast-cells via Fee BI. The promotor region of PL0y2 

15 has Spl, NFl, AP2, SEE, EBF and CACCC box consensus sites. In B-cells, 
mRNA expression of PLCy2 is enhanced by serum, TPA, retinoic acid and 5- 
azacytidine. The invention provides for a method of treatment and/or prevention 
of an immune related response, comprising providing an antagonist(s) directed 
against a proteinaceous substance derived from a nucleic acid sequence at least 

20 functionally equivalent to a nucleic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 
proteinaceous substance capable of modulating a gene comprising a nucleic add 
at least functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table i, 2 or 3 and use of said substance for the production 

25 of an antagonist against said substance. The invention further provides the use 
of said antagonist such as an antibody directed against a proteinaceous 
substance derived fi^om at least a nucleic acid as shown table 1, 2 or 3 for the 
production of a medicament for the treatment of an immune response observed 
with airway hyperresponsiveness and/or bronchoalveolar manifestations of . 

30 asthma. For example the invention provides for a method of tireatment and/or 
prevention of an immune related response, comprising providing an 
antagonist(s) directed against PL0y2 or a proteinaceous substance comprising 
PLCy2 is effective in the treatment of allergic asthma and related allergic and 
inflammatory diseases. 

35 The invention provides for a method of treatment and/or prevention of an 

immune related response, comprising providing an antagonist(8) directed against 
a proteinaceous substance derived from a nucleic acid sequence at least 
functionally equivalent to a nucleic acid identifiable by a signature sequence as 
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5 shown in table 1, 2 or 3. The invention provides a substance such as a 

proteinaoeous substance capable of modulating a gene comprising a nucleic acid 
at least functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance far the production 
of an antagonist against said substance. The invention further provides the use 

10 of said antagonist such as an antibody directed against a proteinaceous 

substance derived from at least a nucleic acid as shown table 1, 2 or 3 for the 
production of a medicament for the treatment of an immime response observed 
with airway hyperresponsiveness and/or bronchoalveolar manifestations of 
asthma. For example APLP2 C31 (signature sequence: Sv02-1-B7) peptide is 

15 involved in cell death (apoptosis). Apoptosis or cell-death is an important 
mechanism to limit immime reactions. The cytoplasmic domain of APLP2 
containing the "NPTY" motif is involved in T-lymphopyte activation upon 
phosphorylation of the tyrosine (Y) residue leading to She binding. The invention 
provides for a method of treatment and/or prevention of an immune related 

20 response, comprising providing an antagoni8t(s) directed against a proteinaceous 
substance derived from a nucleic acid sequence at least functionally equivalent 
to a nucleic acid identifiable by a signature sequence as shown in table 1, 2 or 3. 
The invention provides a substance such as a proteinaceous substance capable of 
modulating a gene comprising a nucleic acid at least functionally equivalent to a 

25 nucleic acid identifiable by a signatiure sequence as shown in table 1, 2 or 3 and 
use of said substance for the production of an antagonist against said substance. 
The invention further provides the use of said antagonist such as an antibody 
directed against a proteinaceous substance derived from at least a nucleic acid as 
shown table 1, 2 or 3 for the production of a medicament for the treatment of an 

30 immime response observed with airway hyperresponsiveness and/or 

bronchoalveolar manifestations of asthma. For example the invention provides 
for a method of treatment and/or prevention of an immune related response, 
comprising providing an antagonist(8) directed against AFLP2, more specifically 
the cytoplasmic domain of APLP2 containing the "NPTY" motif. This prevents 

35 the Ras-pathway of T-lymphoc3rte activation and inhibits an immune response 
and is effective in the treatment of allergic asthma and related allergic and 
inflammatory diseases. The invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing an 
antagonist(s) directed against "VEVD" and "NPTY" motif inhibits unwanted cell 
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5 death mediated 1^ this pathway and is effective in the treatment of allergic 
asthma and related allergic and inflammatory diseases. The invention provides 
for a method of treatment and/or prevention of an immune related response, 
comprising providing an antagonist(s) directed against a proteinaoeous 
substance derived from a nucleic add sequence at least functionally equivalent 

10 to a nudeic add identifiable by a signature sequence as shown in table 1, 2 or 3. 
The invention provides a substance such as a proteinaoeous substance capable of 
modulating a gene comprising a nudeic add at least functionally equivalent to a 
nudeic add identifiable by a signature sequence as shown in table 1, 2 or 3 and 
use of said substance for the production of an antagonist against said substance. 

15 The invention further provides the use of said antagonist such as an antibody 

directed against a proteinaoeous substance derived firom at least a nudeic add as 
shown table 1, 2 or 3 £Dr the production of a medicament for the treatment of an 
immune response observed with airway hjrperresponsiveness and/or 
bronchoalveolar manifestations of asthma. For example the invention provides 

20 for a method of treatment and/or prevention of an immune related response, 
comprising providing inhibition of the generation of the C- terminal 31 amino 
add APLP2 peptide by caspases and/or proteases encoded by the nudeic add of 
table 1, 2 or 3 which inhibits unwanted cell death mediated by this pathway. 

The invention provides for a method of treatment and/or prevention of an 

25 immune related response, comprising providing an antagonist(s) directed against 
a proteinaoeous substance derived from a nucleic acid sequence at least 
functionally equivalent to a nudeic add identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 
proteinaoeous substance capable of modulating a gene comprising a nucleic add 

30 at least functionally equivalent to a nudeic add identifiable by a signature 

sequence as shown in table 1, 2 or 3 and use of said substance for the production 
of an antagonist against said substance. The invention further provides the use 
of said antagonist such as an antibody directed against a proteinaoeous 
substance derived firom at least a nudeic acid as shown table 1, 2 or 3 for the 

35 production of a medicament for the treatment of an immvme response observed 
with airway hyperresponsiveness and/or bronchoalveolar manifestations of 
asthma. For example the invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing an 
antagonist(s) directed against hCaCCl (or gob-5) (signature sequence: Rl-SO- 
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5 Rl-Cll) which inhibits mast-cell activation and can be used in the treatment of 
immune diseases in which mast-cells play an important role such as all allergic 
diseases (rhinitis, atopic dermatitis, asthma, urticaria) and auto-immune 
diseases (i.e. multiple sclerosis). 

The invention provides for a method of treatment and/or prevention of an 

10 immune related response, comprising providing an antagonist(s) directed against 
a proteinaceous substance derived from a nucleic add sequence at least 
functionally eqtdvalent to a nucleic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 
proteinaceous substance capable of modulating a gene comprising a nucleic acid 

15 at least functionally eqidvalent to a nucleic acid identifiable by a signature 

sequence as shown in table 1, 2 or 3 and use of said substance for the production 
of an antagonist against said substance. The invention further provides the use 
of said antagonist such as an antibody directed against a proteinaceous 
substance derived from at least a nucleic add as shown table 1, 2 or 3 for the 

20 production of a medicament for the treatment of an immune response observed 
with airway hyperresponsiveness and/or bronchoalveolar manifestations of 
asthma. For example the invention provides for a method of treatment and/or 
prevention of an immime related response, comprising providing an 
antagonist(s) directed against Hsc73. This inhibits the generation of NO by 

* 

25 APC*s and thereby limits a Th2 dominated immune response by increasing Thl 
immunity. This treatment is effective in the treatment of allergic asthma and 
related allergic and inflammatory responses. 

The invention provides for a method of treatment and/or prevention of an 
immune related response, comprising providing an antagonist(s) directed against 

30 a proteinaceous substance derived &om a nucleic add sequence at least 

functionally eqmvalent to a nudeic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 
proteinaceous substance capable of modulating a gene comprising a nudeic acid 
at least functionally equivalent to a nucleic acid identifiable by a signature 

35 sequence as shown in table 1, 2 or 3 and use of said substance for the production 
of an antagonist against said substance. The invention further provides the use 
of said antagonist such as an antibody directed against a proteinaceous 
substance derived from at least a nudeic acid as shown table 1-3 for the 
production of a medicament for the treatment of an immune response observed 
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5 with aimay hyperresponsiveness and/or bronchoalveolar manifestations of 
asthma. For example the invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing an 
antagonist(s) directed against LR8 which inhibits allergic asthma and related 
allergic and inflammatory diseases. 

10 The invention provides for a method of treatment and/or prevention of an 

immune related response, comprising providing an antagonist(s) directed against 
a proteinaceous substance derived &om a nucleic acid sequence at least 
functionally equivalent to a nucleic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 

15 proteinaceous substance capable of modulating a gene comprising a nucleic acid 
at least functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1-3 and use of said substance for the production of an 
antagonist against said substance. The invention further provides the use of said 
antagonist such as an antibody directed against a proteinaceous substance 

20 derived from at least a nucleic acid as shown table 1-3 for the production of a 
medicament for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. More 
preferably a method of treatment and/or prevention of an immune related 
response, more preferably allergic asthma and related allergic and inflammatory 

25 diseases, comprising providing an antagonist(s) directed against one or more up- 
regulated genes as listed in table 1, 2 or 3 or the corresponding proteinaceous 
substances. 

The invention provides for a method of treatment and/or prevention of an 
immime related response, comprising providing an antagonist(s) directed against 

30 a proteinaceous substance derived firom a nucleic acid sequence at least 

functionally equivalent to a nucleic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 
proteinaceous substance capable of modulating a gene comprising a nucleic acid 
at least functionally equivalent to a nucleic acid identifiable by a signatiire 

35 sequence as shown in table 1-3 and use of said substance for the production of an 
antagonist against said substance. The invention further provides the use of said 
antagonist such as an antibody directed against a proteinaceous substance 
derived irom at least a nucleic acid as shown table 1-3 for the production of a 
medicament for the treatment of an immune response observed with airway 
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5 hyperresponsiveness and/or bronchoalveolar manifestations of asthma. For 
example the invention provides for a method of treatment and/or prevention of 
an immune related response, comprising providing an antagonist(s) directed 
against Ly-GDI (signature sequence: SV02-1-D8) and/or Cdc42-GAP (signature 
sequence: R1-S0-R1-A12) which inhibits T-helper lymphocyte type-2 (Th2) 

10 responses and is effective in the treatment of allergic asthma and related allergic 
and Th2>mediated inflammatory diseases. 

The invention provides for a method of treatment and/or prevention of an 
immune related response, comprising providing an antagonist(s) directed against 
a proteinaceous substance derived from a nucleic add sequence at least 

15 functionally equivalent to a nucleic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 
proteinaceous substance capable of modulating a gene comprising a nucleic acid 
at least functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1-3 and use of said substance for the production of an 

20 antagonist against said substance. The invention further provides the use of said 
antagonist such as an antibody directed against a proteinaceous substance 
derived from at least a nucleic acid as shown table 1-S for the production of a 
medicament for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. For 

25 example the invention provides for a method of treatment and/or prevention of 
an immune related response, comprising providing an antagonist(s) directed 
against C-type lectin (signature sequence: Ot-S2-B7) which inhibits antigen 
presentation and skewing towards a Th2 dominated immune response. This 
blockade is effective in the treatment of allergic asthma and related allergic and 

30 inflammatory diseases. 

The invention provides a method for modulating an immune response 
wherein said gene modulates CDS*^ T-l}anphocyte responses. Also provided is a 
gene or gene product capable of inducing a specific regulatory 004*^ and/or CDS*^ 
T-lymphocyte response that inhibits Th2 dominated allergic responses. The 

35 invention provides a method for modulating an immune response wherein said 
gene modulates 004*** T-lymphocyte responses. The invention provides for a 
method of treatment and/or prevention of an immune related response, 
comprising providing an antagonist(s) directed against a proteinaceous 
substance derived from a nucleic acid sequence at least functionally eqviivalent 
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5 to a nudeic add identifiable by a signature sequence as shown in table 1, 2 or 3. 
The invention provides a substance such as a proteinaceous substance capable of 
modulating a gene comprising a nucleic acid at least functionally equivalent to a 
nucleic add identifiable by a si^ature sequence as shown in table 1-3 and use of 
said substance for the production of an antagonist against said substance. The 

10 invention further provides the use of said antagonist such as an antibody 

directed against a proteinaceous substance derived from at least a nucleic acid as 
shown table 1-3 for the production of a medicament for the treatment of an 
immune response observed with airway hyperresponsiveness and/or 
bronchoalveolar manifestations of asthma for example Ubiquitin-specifLc 

15 protease (UBP43) (signature sequence R1-0S-B1-A2). UBP43 belongs to a family 
of ubiquitin-spedfic proteases (UBP) and has a molecular mass of 43 kDa. 
Protein ubiquitination has been implicated in many important cellular events. 
The hiunan homolog of this protein is ISG43. In wild-type adult mice, UBP43 is 
highly expressed in thymus and peritoneal macrophages. Fiirthermore, it is 

20 expressed in cell-lines of the monoqytic lineage and its expression is regulated 
during q^Mne-induced monocytic cell differentiation. Over es^ression of 
UBP43 has been shown to block pytokine-induced terminal differentiation of the 
monopjrtic cell-line Ml. Down-regulation of UBP43 mRNA in l]anph nodes of a 
mouse asthma model was observed. The invention provides for a method of 

25 treatment and/or prevention of an immune related response, comprising 

modulating the expression of UBP43, more preferably increasing the expression 
of UBP43 in APC's which prevents allergic asthma and related respiratory 
disease by increasing the generation of regulatory CD8^ T-lymphocytes. The 
proteasome is involved in the generation of MHC dass-I peptides by proteases. 

30 The invention provides for a method of treatment and/or prevention of an 

immime related response, comprising providing an antagonist(s) directed against 
a proteinaceous substance derived from a nudeic acid sequence at least 
functionally equivalent to a nucleic add identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 

35 proteinaceous substance capable of modulating a gene comprising a nucleic acid 
at least functionally equivalent to a nucleic acid identifiable by a signatiire 
sequence as shown in table 1-3 and use of said substance for the production of an 
antagonist against said substance. The invention further provides the use of said 
antagonist such as an antibody directed against a proteinaceous substance 
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5 derived from at least a nudeic add as shown table 1-3 for the production of a 
medicament for the treatment of an immune response observed with airway 
hyperresponaiveness and/or bronchoalveolar manifestations of asthma. For 
example the invention provides for a method of treatment and/or prevention of 
an immime related response, comprising providing inhibition of peptide loading 

10 into MHC dass-I molecules by proteases encoded by the nucleic add as outlined 
in table 1, 2 or 3, which inhibits the generation of CDS'*^ T-ljanphocyte responses 
(Le T-lymphocyte costimulation). Airway wall remodeling is an established 
pathological feature of asthma but its causes are not well understood. One 
cytokine of potential relevance is transforming growth factor-betal (TGF-beta 1). 

15 In patients with asthma, matrix-associated TGF-beta 1 is likely to be bound at 
least in part to decorin (signature sequence: R1-0S-B1-G5). This interaction may 
provide a reservoir of TGF-beta 1 that can be released in an active form in 
response to appropriate stimuH. Decorin is also a natural inhibitor of TGF-beta 
and has been shown to restore T-lymphocyte responses to mycobacteria. The 

20 invention provides for a method of treatment andJor prevention of an immune 
related response, comprising modulating the expression of decorin, preferably 
increasing the e3q>res8ion of decorin. Increased expression of decorin in airway 
tissue and/or treatinent (inhalation) with decorin inhibits the efifects on TGF- 
beta on airway tissue remodeling and is effective in the treatment of immune 

25 related responses. 

The invention provides for a method of treatment and/or prevention of an 
immime related response, comprising providing an antagoni8t(s) directed against 
a proteinaceous substance derived from a nucleic acid sequence at least 
functionally equivalent to a nucleic acid identifiable by a signature sequence as 

30 shown in table 1, 2 or 3. The invention provides a substance such as a 

proteinaceous substance capable of modulating a gene comprising a nucleic acid 
at least functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1-3 and use of said substance for the production of an 
antagonist against said substance for example the invention provides for a 

35 method of treatment and/or prevention of an immune related response, 
comprising providing immvmotherapy using Hsc73, alone or together with 
antigen/aUergen. An allergen herein is defined as a substance inducing 
hypersensitivity. Immunotherapy using Hsc73, alone or together with 
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5 antigen/allergen induces a specific regiilatory 004* or CDS'** T-lymphocyte 
response that inhibits Th2 dominated allergic responses. 

The invention provides for a method of treatment and/or prevention of an 
immune related response, comprising providing an antagonist(s) directed against 
a proteinaceoiis substance derived from a nucleic add sequence at least 

10 functionally equivalent to a nucleic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 
proteinaceous substance capable of modulating a gene comprising a nucleic acid 
at least functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1-3 and use of said substance for the production of an 

15 antagonist against said substance for example the invention provides a method 
for modulating an immune response of an individual wherein said gene encodes 
a gene product capable of modulating an immune response. A gene product 
herein refers the mRNA and the polypeptide chain translated from an mENA 
molecule, which in turn is transcribed from a gene; if the RNA transcript is not 

20 translated (e.g rRNA, tRNA) the ENA molectde represents the gene product. The 
gene product herein can refer to any proteinaceous substance. A proteinaceous 
substance can refer to any molecule comprising amino acid and/or peptide or 
protein. 

The invention provides alleles of the polypeptide(s) encoded by nucleic 
25 add sequences of this invention. As used herein, an 'allele' or 'allelic sequence' is 
an alternative form of the polypeptides described above. Alleles result from a 
mutation [eg. a change in the nucleic add sequence, and generally produce 
altered mENA or poljrpBptide whose structvure or function may or may not be 
altered]. Any given polypeptide may have none, or more allelic forms. Common 
30 alleUc changes that give rise to alleles are generally ascribed to natiural deleti- 
ons, additions or substitutions of amino adds. Each of these types of changes 
may occur alone, or in combination with the others, one or more times in a given 
sequence. Deliberate amino add substitution may be made on the basis of 
similarity in polarity, charge, solubihty, hydrophobidty, and/or the 
35 amphipathetic nature of the residues as long as the biological activity of the 

polypeptide is retained. Altered nudeic acid sequences of this invention include 
deletions, insertions, substitutions of different nudeotides residting in the 
polynudeotides that encode the same or are functionally equivalent. A 'deletion' 
is defined as a change in either nucleotide or amino acid sequence in which one 
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5 or more nucleotides or amino acid residues^ respectively, are absent. An 

'insertion' or 'addition' is that change in nucleotide or amino acid sequence which 
has resulted in ihe addition of one or more nucleotides or amino acid residues, 
respectively, as compared to the naturally occurring polypeptide(8). A 
'substitution' results from the replacement of one or more nucleotides or amino 

10 adds by different nucleotides or amino adds, respectively. The invention 

indudes variants of the polypeptide. A 'variant' of a polypeptide is defined as an 
amino add sequence that is different by one or more amino add 'substitutions'. A 
variant may have 'conservative' changes, wherein a substituted amino add has 
similar struchiral or chemical properties eg replacement of leucine with 

15 isoleudne. More rarely a variant may have 'non-conservative' changes (eg 

replacement of a glycine with a tryptophan). Similar minor variations may also 
indude amino acid deletions or insertions, or both. Guidance in determining 
which and how many amino add residues may be substituted, inserted or 
deleted, without abolishing biological or immtmological activity may be found 

20 using computer programs well known in the art, for example, DNAStar software. 

The invention provides a method modulating an immime response 
wherein said immune response comprise airway hyperresponsiveness and/or 
bronchoalveolar manifestations of asthma. 

The invention provides a method modulating an immxme response 

25 wherein said gene is modulated by transducing a cell of said individual. 

Methods to transduce cells are known in the art. Target cells can be transduced 
with a nudeic add delivery vehide comprising at least one nudeic add the 
subject of the invention. A 'gene dehvery vehicle' herein is used as a term for a 
recombinant virus partide or the nudeic add within such a partide, or the 

30 vector itself^ wherein the vector comprises the nucleic acid to be delivered to the 
target cell(s) and is further provided with a means to enter said celL(s). This 
cell(s) can be used for drug screening and drug discovery. 

The invention provides for a method of treatment and/or prevention of an 
immune related response, comprising providing an antagonist(8) directed against 

35 a proteinaceous substance derived from a nudeic add sequence at least 

functionally equivalent to a nudeic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 

■ 

proteinaceous substance capable of modulating a gene comprising a nudeic acid 
at least functionally equivalent to a nucleic add identifiable by a signature 
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6 sequence as shown in table 1-3 and use of said substance for tiie production of an 
antagonist against said substance, for example the invention provides a 
substance capable of modulating a gene comprising a nucleic add at least 
functionally equivalent to a nucleic add identifiable by a signature sequence as 
shown in table 1, 2 or 3. 

10 A substance herein refers to any material entity capable of modulating a 

gene the subject of the invention, for example an 'entity' can be a molecule 
wherein said molecule is a chemical compound. The substance can also be an 
'antigen' a foreign invader comprising a protein or protein attached moiety. The 
substance can also be of proteinaceous origin comprising amino add and/or 

15 peptide or protein. 

* 

The invention provides a miedicament comprising a substance capable of 
modulating a gene(s) the subject of the invention. A preferred embodiment is a 
medicament which is a pharmaceutical. Suitable pharmaceutical compositions 
are known. 

20 The invention provides the use of a substance for the production of a 

medicament for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 

The invention provides for a method of treatment and/or prevention of an 
immime related response, comprising providing an antagonist(s) directed against 

25 a proteinaceous substance derived from a nudeic acid sequence at least 

functionally equivalent to a nudeic acid identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 
proteinaceous substance capable of modulating a gene comprising a nucleic acid 
at least functionally equivalent to a nucleic acid identifiable by a signature 

30 sequence as shown in table 1-3 and use of said substance for the production of an 
antagonist against said substance, for example the invention provides the use of 
a proteinaceous substance derived from a nudeic acid at least functionally 
equivalent to a nucleic add identifiable by a signature sequence as shown in 
table 1, 2 or 3 for the production of an antagonist against said substance. 

35 'Antagonist' herein refers to a molecule that bears sufficient structural 

similarity to a second molecule to compete with that molecule for binding sites 
on a third molecule, for example an antibody. 

The invention provides the use of a proteinaceous substance derived from 
a nudeic acid at least functionally equivalent to a nucleic acid identifiable by a 
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6 signature sequence as shown in table 1, 2 or 3 for the production of an antagonist 
against said substance, wherein said antagonist is an antibody or functional 
equivalent thereof. An 'antibody' herein refers to a protein produced by cells in 
response to foreign substances (antigens) and capable of coupling spedfLcal^ 
with if s homologotis antigen (the one that stimulated the immune response) or 

10 with substances that are chemically very similar to that antigen. Antibody 
herein refers to both polyclonal and monoclonal antibodies. 

The invention provides for a method of treatment and/or prevention of an 
immune related response, comprising providing an antagonist(s) directed against 
a proteinaceous substance derived from a nucleic acid sequence at least 

15 functionally equivalent to a nucleic add identifiable by a signature sequence as 
shown in table 1, 2 or 3. The invention provides a substance such as a 
proteinaceous substance capable of modulating a gene comprising a nucleic acid 
at least functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1-3 and use of said substance for the production of an 

20 antagonist against said substance for example the invention provides an 

antagonist directed against a proteinaceous substance derived from a nucleic 
acid at least functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3. 'Functionally equivalent' herein means that 
the subject isignature sequence can vary from the reference sequence by one or 

25 more substitutions, deletions, or additions, the net effect of which will not residt 
in a functional dissimilarity between the two sequences. 

The invention provides an antagonist comprising an antibody or 
functional equivalent thereof. An cuitibody or functional equivalent thereof can 
refer to synthetic molecules (i.e antibodies derived by chemical synthesis) and 

30 encompasses all molecules capable of coupling with proteinaceous sub8tance(s) 
derived from nucleic acid of the invention. Proteinaceous substance herein can 
refer to an entity derived from said nucleic acids the subject of the invention 
capable of modulating an immime response. 

The invention provides a medicament comprising an antagonist. The 

35 invention provides the use of an antagonist for the production of a medicament 
for the treatment of an inunune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 
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5 The invention provides for use of an antagonist for the production of a 

medicament for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 

The invention further provides a diagnostic kit for screening for an 
immune response comprising providing a nucleic acid the subject of the 

10 invention. Methods of screening are known in the art. These procedures include, 
but are not Umited to DNA-DNA, DNA-RNA hybridisation. The form of such 
quantitative methods may indude, Southern or Northern analysis, dot/slot blot 
or other membrane based technologies; FCR technologies such as DNA Chip, 
Taqman®, NASBA, SDA, TMA, m-s£tu-hybridisation, protein bioassay or 

15 immxmoassay techniques ELISA, IFA, proteomic and metabolomic technologies. 
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Exampl s 



Exampl 1: Development of murine model of aUergic asthma 

10 Due to the limitations of experimental studies in patients with allergic asthma a 
murine model with immunologic and pathophysiologic features reminiscent of 
allergic asthma was developed [Oosterhout AJ (1998): Am J Respir Cell Mol Biol; 
19:826-35]. There are several advantages to using a murine model compared to 
using tissues obtained from asthma patients such as (i) availability of isolated 

15 tissues or cells (ii) genetic homogeneity, (iii) identical age, (iv) weU-controUed 

environment (food, specified pathogens, climate), and (v) ability to do time-series 
experiments (i.e induction vs effector phase). In this model, Balb/c mice are 
sensitized with ovalbumin (OVA) and repeatedly challenged by inhalation of 
OVA aerosol. This model is characterized by the presence of OVA-spedfic IgE 

20 antibodies in serum, airway eosinophilia and non-specific hyperresponsiveness 
concomitant with the appearance of Th2-Iike cells in lung tissue and lung 
draining (thoracic) Ijonph nodes. 

Example 2: Representational Difference Analysis (RDA) 

25 

Representational Difference Analysis of cDNA's (RDA) was employed to identify 
novel key regulatory molecules involved in the initiation and/or progression 
and/or suppression and/or repression of asthma sjrmptoms. RDA analysis was 
performed according to previously defined methods [Groot and van Oost (1998). 

30 Nucleic Acids Res: 26:4476-81] [Welford et oZ,, (1998): Nucleic Acids Res 1998; 
26:3059-65] [Geng et aL, (1998): Biotechniques 25:434-8]. Gene expression 
between lung-draining Isrmph nodes (containing amongst others dendritic cells, 
macrophages, B- and T-lsnmphocytes, mast-cells) obtained from "healthy" control 
aninrifilR and those obtained firom "asthmatic" mice that display airway 

35 manifestations of asthma such as airway hyperresponsiveness and 

bronchoalveolar eosinophilia were compared. Balb/c mice were intraperitoneally 
sensitized with ovalbvunin and later on repeated challenged by inhalation of 
saline aerosol (control or "healthy" animals) or ovalbumin aerosol ("asthmatic"). 
Lymph nodes were isolated at 6 hours after the last challenge. Using RDA 
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5 diEferentially expressed gene fragments were identified. Up-regulated genes are 
those that are e^qpressed at higher levels in asthmatic tissue compared to healtl^ 
tissue. Vice versa, down-regulated genes are those that are expressed at lower 
levels in asthmatic tissue compared to healthy tissue. NCBI (National center of 
biotechnology information) BLAST searches with the differentially expressed 
10 gene fragments against publicly available databases revealed significant 

aligimient with either known genes (human or mouse), with expressed sequence 
tags (ESTs) or in some cases did not reveal a significant alignment or an 
incomplete alignment (unknown genes). The identified diEferentially expressed 
genes are listed in Table 1. 

4 

Example 3: Microarray experiment 

Detection of differentially expressed genes in "asthmatic" mice compared with 
"healthy" control animals was performed using representational differences 
20 analysis coupled to microarray hybridization methods as described previously 

■ 

[Welford et al, (1998). Nucleic Acids Mes: 26:3059-65]. Unique differentially 
e^ressed genes (tethered nucleic acid: target) obtained from the KDA 
e^eriment (example 2) were amplified by PGR using M13 primers, precipitated 
and spotted (arrayed in duplicate) onto chemically-modified glass sHdes 

25 (Cioming) using a robotic printing device. Messenger SNA obtained from both 

lymph nodes of "healthy" and from "asthmatic" mice was transcribed into double- 
stranded cDNA and amplioons were generated. Amphcons were subsequentiy 
fluorescently labeled with either cyanine 3 (Cy3-ULS) or cyanine 5 (CyS-ULS) 
dyes (Le one mRNA population (probe: free nucleic acid) was labeled with 

30 cyanine 3 (Cy3-ULS) and the other with cyanine 5 (Cy5-ULS)). The labeled 
probes (firee nucleic adds) were then mixed and hybridized simultaneously to a 
microarray. The microarray was hybridized with both the Cy3 and Cy5 labeled 
probes in order to determine the expression ratio between both samples. After 
hybridization, the fluorescence pattern of each microarray was recorded for the 

35 Cy3 and Cyb fluorescent dyes. Detailed statistical analyses were appHed in order 
to determine the minimal significant ratio in each experiment. Clones that 
exhibited differential fluorescence were identified. In table 1, the expression 
ratio C*asthma" : "healthy") is given. 
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Messenger RNA obtained from lymph nodes of "healthy" and "asthmatic" mice 
was transcribed into double-stranded cDNA and amplicons were generated. 

10 Using agarose gel electrophoresis, different amoimts of amplicons were run and 
subsequently blotted onto Hybond filter membrane. Specific and individual gene 
fragments obtained by RDA from the lymph nodes of "healthy" and "asthmatic" 
mice were subdoned and subsequently amplified using M13 primers and 
fluorescently labeled (by random primer labeling). Labeled gene fragments were 

15 hybridized on the filter membrane containing the blotted amplicons and 
analyzed by a fiuor-imager. After hybridization, based on the fluorescence 
intensity between ampUcons obtained from "healthy" and "asthmatic" mice, an 
expression ratio ("asthma":"healthy") was determined (table 1). 

20 Example 5: By way of example one novel therapeutic target protein for the 
treatment of immime and/or inflammatory responses. 

The mBNA expression of gob 5 has been examined by PGR using gene-spedfic 
primer pairs (sense primer: GCCTTCGGACAGCATTTACA; anti-sense primer 

25 TGCGTTGTCCAGGTGATAAG; product length 435 base-pairs). Gob 5 mRNA is 
present in lymph nodes, limg tissue, bronchoalveolar lavage ceUs and bone- 
marrow obtained from healthy BALB/c mice. In tissues obtained from 
"asthmatic" mice compared to tissues obtained from "healthy" mice, the 
expression of gob 5 mRNA is increased in lymph nodes (approximately 4 fold), 

30 bronchoalveolar lavage cells (>10 fold), and bone marrow cells (approximately 2 
fold). Mucus secreting goblet cells have never been described in lymph nodes or 
bone-marrow. The expression of gob 5 in murine bone-marrow derived mast-cells 
and murine mast-cell lines is demonstrated (P815 and CFIlrl2). Additionally, a 
strong up-regulation of gob 5 in the dorsal root ganglia (DRG) obtained from Hie 

35 mouse asthma model was observed (figure 2). The expression of other members 
of the calcium activated chloride channel family was determined by PGR (table 1, 
Table 2 and figure 2). We have identified a mtirine homolog of CaCCS (EST 
AA726662) and we show that the expression is strongly upregulated (>16 fold) in 
DRG of the mouse asthma model compared to healthy mice (figure 2). In 
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5 contrast, the expression of the murine homolog (m_CaCC or m„CLCAl) of 
human CLCA3 was strongly down-regulated in DRG from the mouse asthma 
model (figure 2). 

Example 6: By way of example one novel therapeutic target protein for the 
10 treatment of immune and/or inflammatory responses 

LR8/CL1ASTI belongings to the family of the tetraspanin (4TM) superfamily and 
has been discovered in a subpopulation of htunan limg fibroblasts. LR8 mKNA 
was not detectable by PCR in human smooth muscle cells, endothelial cells or 

16 epithelial cells. A murine homolog of LR8 (Signature sequence R1-0S-B1-D3) 
showed gene (ie mRMA) expression in lymph nodes firom mice and a down- 
regulation in the mouse asthma model. Bio-informatics analysis of the LR8 
protein confirmed the presumed 4TM. structure of the protein and revealed a 
striking homology with the beta chain of the high affinity IgE receptor (FceRI) 

20 (Figure 3). 

< 

Example 7: Expression of genes in a second mouse model of allergic 
asthma: 

25 In order to validate the differentially expressed genes, a second, independent 
mouse model of allergic asthma was used. In this model, Balb/c mice are 
sensitized by two intraperitoneal injections of ovalbumin (OVA, 10 ^g in 2.25 mg 
Alum adjuvant on day 0 and 7. Subsequently, the mice are exposed to three 
challenges (day 21, 24, 27) by inhalation of OVA (10 mg/ml) aerosol during 20 

30 minutes. This model is characterized by high serum levels of OVA-specific IgE, 
strong airway eosinophilia, airway hyperresponsiveness to methacholine and 
goblet cell hyperplasia, concomitant with the appearance of Th2*like cells in Ivmg 
tissue. Control sensitized mice are challenged by inhalation of saHne and do not 
develop airway manifestations of asthma as described above. OVA sensitized 

35 Balb/c mice were challenged by inhalation of either saline or OVA aerosol and at 
24 hours after the last challenge, we have isolated the lung, trachea, lung 
draining (thoracic) lymph nodes (TLN) and dorsal root ganglia (DRG) from these 
mice. Tissues were immediately stored in RNAlater (Ambion) and within one 
month transferred to Trizol (GibcoBEL) and total RNA was isolated according to 
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6 the xnanufjEicturer's instructions. ds-cDNA was generated using the SMART-PGR 
cDNA synthesis kit (CSlontech). DNA concentrations were determined 
spectrophotom tricaUy. Subsequently, these cDNAs were serially two-fold 
diluted in the wells of 9&-well microtiter plates, concentrations ranging from 1.6 
ng/fil in sample 1, 0.75 ng/fd in sample 2/ down to 0.73 pg/fil in sample 12 (2048x 

10 dilution of sample 1). 

Five ^1 of each sample of each dilution series was used as input in a 20 pi PGR in 
the fiDllowing buffer: 66.0 mM Tris-HCl (pH 8.8 at 25**C); 4.0 mM MgG12; 16,0 
mM (NH4)2S04; 33.2 ^ig/ml BSA; 340 yM of dGTP, dATP, dTTP and dCTP; and 
0.02 Units/pl Taq polymerase (Giboo-BRL). 

15 In table 7 , a list of specific primer pairs for the indicated genes is given. Two or 
three sets of primers were combined in each PGR-reaction: one of the two HPRT- 
primer-pairs and one or two gene-spedfic primer pairs. Each combination was 
chosen in such a way that firagments of clearly different lengths were obtained 
for each gene/EST or for the HPRT-control. Also, primers were cross-checked in 

20 such a wsQT that fDrmation of pnmer-dimers was prevented (i.e., primerpairs 
with more than 4 bp of complementary sequences -especially when they were 
present at the end of a primer - were not used together in a PGR-reaction). 
Primer concentrations in the PGR-reactions were 0.6 pM for the gene/EST- 
specific primers. For the HPRT-primers, the concentrations used ranged from 0.3 

25 iM down to 0.16 |jM. 

PGR was performed on a PGTIOO (MJ research) or a PE9700 thermal cycler 
OPerkin Rimer), both with a heated Ud (no oil used). A denaturation step of 3' at 
95 degrees Gelsius was followed by 33-35 cycles of 30 sec 95 degrees Celsius, 40 
seconds at 65 or 68 degrees Gelsius (depending on primersets used) and 2 

30 minutes 72 degrees Gelsius and then by a final 3 minutes at 72 degrees Celsius. 
After PGR» 5 fil bading dye was added to each sample and the whole samples 
were loaded onto 200 ml 2.6% Seakem LE-agarose-gels in 0.5x TBE in 50-well 
OwL electrophoresis trays and run at 80-100 Volt until the DNA*s had migrated 
long enough to see each gene/EST-specific band (usually 1-2 hrs). 

35 Each gel was photographed with a CCD-camera. At least three photographs were 
taken from each gel at different diaphragm-settings. AU pictures were stored 
electronically. 

cDNA dilutions from similar tissues obtained from differentiy treated mice 
(saline-vs. OVA-chaUenge) were loaded in such a way in the microtiterplates 
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6 used to setup the FCR reactions that they wovQd end up next to each other on the 
geL 

During the whole procedure described above, multichannelpipets were used to 
setup the PCR-reactions and to load the gels. Furthermore, mastermixes 
contaixiing everything but the cDNAs (Le., including the PCR-buffer, nucleotides, 

10 primers and Taq-polymerase) were prepared for each set of primerpairs used. 
In this way experimental variation is kept to a mininium. Also, one can be sure 
that the total absence of one specific band in one dilution-series is not an artifact 
if this band is present in another series setup with the same mastermix. 
To determine the level of differential expression, the patterns obtained on gel 

15 were scored by eye. 

For the gene/EST specific bands and for the HFRT-control-band the highest 
dilution in which the band was still present was scored. 
Using the HPRT-band as a reference the difference in gene-expression was 
scored as a "+2", "+3" etc., indicating that the gene/EST tested was 

20 overexpressed at a respectively 2-fold, 4-fold, 8-fold etc. higher level in the OVA 
than in the saline-sample, or as "-1", "-2", "-3" etc., indicating that the gene/EST 
tested was overexpressed at a respectively 2-fold, 4-fold, 8-fold etc. lower level in 
the OVA than in the saline-samples. 

As an example in Figure lA, the results are shown for the genes with signature 
25 sequences 0S-B1-C3 and OtS2-C5. The interpretation, based on careful visual 
inspection (if necessary using photo's taken at different diaphragm-settings) is 
given by the bars below the photograph: For both saline and OVA the HPRT- 
band is visible down to dilution number 12. 

For 0S-B1-C3 no band is visible in the saline-dilution-series, whereas the band 
30 can be seen down to dilution number 10 in the OVA-dilution series, indicating 
that the gene firom which this EST is derived is expressed in the Dorsal Soot 
Gangha of OVA-challenged animals at least 1024-fold (2 to the power 10, in table 
8 , this is scored as a 10) more strongly than in saline-challenged mice. 
For OtS2-C5 the band is visible in the first two dilutions ion the saline-series 
35 and in the first three dilutions in the OVA-series, indicating that the gene firom 
which this EST is derived is 2-fold (2 to the power 1, in table 5 , this is scored as 
a 1) higher expressed after OVA-challenge compared to saline-challenge. 
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5 In a similar maimer in Figure IB the results for Cyp2£2 (signature sequence Rl- 
OS-Bl-Al) and GobS (signature sequence Rl-SO-Rl-Cll) show that Cyp2£2 is 
highly, but not differentially expressed (scored as a 0 in table 5 ), whereas GobS 
is expressed after OVA-challenge at least 4096-fold stronger than after Saline- 
challenge (2 to the power 12, scored as a 12 in table 5 ). 

10 

Example 8: Expression of genes in prototypic cell-lines: 

Allergic asthma is a complex chronic inflammatory disease that involves the 
activation of many inflammatory and structural cells, all of which participate in 
15 the iypical pathophysiological changes of asthma [Barnes, 1998 #6873]. Many 
inflammatory cells are recruited to asthmatic airways or are activated in situ. 
These include mast-cells, macrophages, eosinophils, T lymphocytes, B 
lymphopsrtes, dendritic cells, basophils, neutrophils and platelets. It is now 
increasingly recognized that structural cells may also be important sources of 

■ 

20 mediators in asthma. Airway epithelial cells, smooth muscle cells, endothelial 
cells and fibroblasts are all capable of synthesizing and releasing inflammatory 
mediators. Moreover, these cells may become major sources of inflammatory 
mediators in the airway and this may explain how asthmatic inflammation 
persists even in the absence of activating stimuh. We have analyzed the 

25 expression of many of the identified genes in relevant murine cell-types (table 6 
). A cell*Iine expressing the relevant gene and the encoding protein can be used 
for functional studies into the role of the gene/protein and can be used for the 
screening of a compoxmd (agonist or antagonist) that modulates at least one. of 
the functions of the gene/protein. Cell-lines were cultured according to guidelines 

30 firom the "American Type Culture Collection" (www.atcc.org') or as described in 
literatiure. The primary dendritic cells were generated from bone-marrow cells 
cultiured in the presence of interleukin-4 and granulocyte-macrophage colony- 
stimulating factor as described in literature [Masiuder, 1999 #6874]. After 
culture, cells were harvested and total ENA was extracted using Trizol according 

35 to the manufacturer's instructions. 1 \ig of total RNA was transcribed into cDNA 
in a volume of 20 jd. cDNA was used in PCR reactions using gene specific primer 
pairs (see table 4 ) with a denaturation step of 20' at 95 degrees Celsius, 
followed by 35 cydi at 94 degrees Celsius for 20"; 55 degrees Celsius for 30", and 
72 degrees Celsius for 30" and then by a final 2* at 72 degrees Celsius. In some 
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5 experiinents, the cells were activated by a well-known stimiilus for that cell-type 
(see table 6 ). 

In table 6 , the expression (+) or absence (-) of expression of a particular gene in 
the respective ceU-line is shown. 



10 The mouse calcium-activated chloride channels gob-5 and the murine homologue 
(EST AA726662) of human CLCA2 are expressed in a protoiypic B-lymphocyte 
cell-line (A20). This cell-line and other B-lymphocyte cell-lines or primary B-cell 
cultures can be used to determine one or more functions of these ion channels in 
these cells. Chloride channels are important for cell activation and adhesion. 

15 Blockade of one or both of the chloride channels can be used in B-ljrmphoqjrte 

fl 

mediated diseases such as auto-immunity, allograft transplant rejection, aUergy 
and asthma (type I hypersensitivity) and type III hypersensitivity (Arthus 
reaction, Farmer's lung) in which the disease is at least partially dependent on 
antibody production such as auto-antibodies, antibodies to graft tissue or 
20 antibodies to allergens. 

On the other hand, activation of one or both of these chloride channels can be 
used in infectious diseases or in combination with vaccines (to protect against 
infections (viruses, bacteria, fungi, or protozoa) to boost the protective B- 
lymphocyte mediated antibody response. 

25 

The mouse calcium-activated chloride channels gob-5 (human CLCAl 
homologue) and the murine homologue (EST AA726662) of hiunan CLCA2 and 
the murine homologue (EST W41083) of human CLCA4 are expressed in 
prototypic monocyte/macrophage cell-lines (J774A.1 and EAW264.7) either under 

30 baseline conditions (EST W41083) or upon activation. These ceU-Unes and other 
macrophage/monocyte ceU-lines or primary macrophage/monocyte cell cultures 
can be used to determine one or more functions of these ion channels in these 
cells. Chloride channels are involved in cell activation and adhesion. 
Macrophages/monocytes are important effector ceUs in both the innate and 

35 adaptive immune response. Macrophages/monocytes can take up antigens and 
present these after processing to T-lymphocytes. Macrophages/monocytes can 
also dehver co-stimulatory signals (B7 family members, CD40, cytokines) to lead 
to optimal T-ceU activation. In particular the production of interleukin-12 by 
macrophages is important to direct T-lymphocyte responses into the type 1 
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* 

5 direction. Type 1 T-lymphocytes are characterized by a particxilar set of 

* 

(grtokines including interferon-y. Modulation of one or more of these chloride 
channels can be used to inhibit or stimulate particular monocyte/macrophage 
functions such as expression of co-stimulatory molecules (CD40, B7 members) or 
to inhibit or stimulate the production of csrtokines such as interleukin-12 and " 

10 18. In this way, inhibition of macrophage function is beneficial in the treatment 
of Thl mediated diseases such as auto-immunity and Crohn's disease. Vice 
versa, stimulation of macrophage function by modulation of these chloride 
channels is beneficial in the treatment of Th2 mediated diseases such as allergy, 
asthma, certain types of auto-immunity and ulcerative coUtis or in the 

15 potentiation of vaccination strategies. Macrophages/monocytes are also an 

important source of inflammatory mediators such as oxygen radicals, nitric oxide 
and tumor-necrosis factor-a that play a role in inunune responses. Modulation of 
chloride channels is effective in the limitation of the production and release of 
these mediators. 

20 

The selective expression of the gene with signature sequence SvO2-l-D10 in the 
prototypic mast-cell line (P816), the prototypic B-lymphocyte cell-line (A20) and 
the prototypic macrophage/monocyte ceU-Iines (J774A.1 and BAW264.7) 
demonstrates a potential role of this gene and the encoding protein in the 

25 cellular function of these cell types. Modulation of the expression or activity of 
this gene/protein is useful in diseases mediated by mast-cells (allergy, asthma, 
multiple sclerosis etc.), mediated by B-lymphocytes (auto-immunity, aUergy, 
asthma etc) or modulated by macrophages/monocytes. These cell-lines or other 
ceU-hnes representing the same cell-type or primary cell-cultures can be used to 

30 determine gene/protein function and screening of a compoimd (agonist or 
antagonist) that modulates at least one of the functions of the gene/protein. 

The selective expression of the gene with signature sequence OtS2-62 in the 
mast cell-line CJ*TL12 and the primary dendritic cells as well as in the activated 
35 mast-cell line P815 and in the activated T-cell Hne EL4 demonstrates a potential 
role of this gene and the encoding protein in the cellular function of these cell- 
types. Modulation of the expression or activity of this gene/protein is useful in 
diseases mediated by mast-cells, T-l3anphocytes or initiated by dendritic cells. 
These ceU-lines or other cell-lines representing the same cell-type or primary 
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5 cell-cultures can be used to determine gene^rotein function and screening of a 
compound (agonist or antagonist) that modulates at least one of the functions' of 
the gene/protein. 

The selective expression of the gene with stature sequence R1-0S-B1-A3 in the 
protoiTpic mast cell-line P815 and in the activated prototypic B-lymphopyte cell- 
line A20 demonstrates a potential role of this gene and the encoding protein in 
the cellular function of these cell-types. Modulation of the expression or activity 
of this gene/protein is useful in diseases mediated by mast-cells or B- 
lymphoqrtes. These cell-lines or other ceU-Hnes representing the same cell-type 
or primary cell-cultures can be used to determine gene/protein function and 
screening of a compound (agonist or antagonist) that modulates at least one of 
the functions of tiie gene/protein. 

The selective expression of the gene with signature sequence E1-0S-B1-A5 in the 
20 prototypic mast cell-line P815, the T-ceU line EL4 and the prototypic 

macrophage/monocyte cell-line RAW264.7 demonstrates a potential role of this 
gene and the encoding protein in the cellular function of these cell-types. 
Modulation of the egression or activity of this gene/protein is useful in diseases 
mediated by mast-cells, T-lymphocytes or macrophages/monocytes. These cell- 
25 lines or other ceU-Hnes representing the same cell-type or primary cell-cultures 
can be used to determine gene/protein function and screening of a compound 
(agonist or antagonist) that modulates at least one of the functions of the 
gene/protein. 



10 



15 



30 The selective expression of the gene with signature sequence OtS2-B9 in the in 
the T-cell line EL4, in the prototypic macrophage/monocyte cell-line J774A.1 and 
in primary dendritic ceUs demonstrates a potential role of this gene and the 
encoding protein in the cellular function of these cell-types. Modulation of the 
expression or activity of this gene/protein is useful in diseases mediated by T- 

35 lymphoqytes or by macrophages/monocytes or initiated by dendritic cells. These 
cell-lines or other cell-lines representing the same cell-type or primary cell- 
cultures can be used to determine gene/protein function and screening of a 
compound (agonist or antagonist) that modulates at least one of the functions of 
the gene/protein. 



51 



wo 02/14366 



PCT/NLOl/00610 



5 

The selective egression of the murine homologue (mCaCC, GenBank Aoc. 
AF062746) of human CLCA3 in the prototypic lung type-U epithelial cell-hne 
CIO demonstrates a potential role of this gene and the encoding protein in the 
ceUular function of this cell-type. This cell-line or other ceU-Unes representing 

10 type-n epithelial cells such as the human A549 ceU-line or primary cell cultures 
of this cell-type can be used to determine the gene/protein function and screening 
of a compound (agonist or antagonist) that modulates at least one of the 
functions of the gene/protein. Type U lung alveolar cells produce surfactant. A 
deficiency in alveolar surfactant causes respiratory distress syndrome (RDS). 

15 Modulation of the expression or activity of this gene/protein is useful in diseases 

4 

mediated by type-n alveolar cells such as KDS. 

The selective expression of murine DC-&1IGN (signature sequence OtSl-B7) in 
the primary cultures of bone-marrow derived dendritic cells demonstrates a 

20 potential role of this gene and the encoding protein in the cellular function of 
dendritic cells. Bone-marrow derived dendritic cells or ceU-Hnes representing 
dendritic cells such as XS62 cell-hne or other primary cell cultures of this cell- 
type can be used to determine the gene/protein function and screening of a 
compound (agonist or antagonist) that modulates at least one of the functions of 

25 the gene/protein. Dendritic cells are so-called professional antigen-presenting 
cells (AFC) and thus play a crucial role in the initiation and progression of 
immune- and inflammatory responses mediated by T-lymphocytes. Blockade of 
mDC-SIGN is beneficial in the treatment of T-lymphocyte mediated diseases 
such as allergy, asthma, COPD, auto-immune diseases, inflammatory bowel 

30 diseases, allograft rejection and infectious diseases. 

Example 9: Identification of full-length sequence of OtSl-B7: 

Steps in the identification of the OtSl-B7 as the murine homologue of human 
35 DC-SIGN 

1. The identified cDNA fi-agment with signature sequence OtSl-B7 was used for 
BLAST analysis leading to two hits with mouse genomic sequences: GenBank 
acc. AC73804 and AC3706. 



52 



wo 02/14366 PCT/NLOl/00610 

5 2. Geneprediction using GenScan 

(http://bioweb.pasteur.fi:/8eqanaI/interfaces/geascan.^ BLAST 
(http://www.ncbi.nlm.mh.gov/BLAST/) and QustalW 
(http://www2.ebi.ac.uk/clustahv/) led to the construction of a 19619 bp long 
uninterrupted mouse genomic sequence, designated CiontiglA. ContiglA 
10 consists of the following overlapping contigs present in AC073804 and 
AC73706: 

nt 1-11054 = nt 294022-305082 from AC073804 
nt 11009-19619 = nt 237022-228395 from AC073804 (reverse complement) 
nt 1805-7790 = nt 39946-34025 from AC073706 (reverse complement) 
15 nt 6918-15769 = nt 32026-23233 from AC073706 (reverse complement) 

1. From contiglA, a gene comprising OtSl-B7, was derived. The 
characterization of this gene was based on in-silico bioinfbrmatics analysis in 
combination with "wet" work in the laboratory as described below: 

2. Gene-prediction combined with extensive BLAST-searches and multiple 
20 alignment analyses yielded a putative gene consisting of 10 exons and 

encoding an mENA with a length of approximately 1200 bp (table 7 and 
Figure 6). 

3. Subsequently, primers were developed (Table 8 ) and used for PGR analysis 
of the OtSl-B7 gene from cDNA of thoracic Ijrmph nodes obtained from OVA- 

25 challenged mice. All primerpairs used yielded fragments after PGR with the 
lengths predicted by the OtSl-B7-sequence. Sequencing of a set of these 
overlapping fragments, confirmed that the OtSl-B7 gene-sequence was 
predicted correctly: no differences with respect to the deduced sequence were 
foimd. 

30 4. The OtSl-B7 gene comprises the OtSl-B7 fragment: 

nt 8426-8463 identical to nt 1-38 of OtSl-B7 (3'-part of exon 7) 

nt 8955-9106 identical to nt 39-190 of OtSl-B7 (exon 8) 

nt 10386-10495 identical to nt 191-300 of OtSl-B7 (exon 9) 

nt 11618-11732 identical to nt 301-415 of OtSl-B7 (5*-part of exon 10) 

35 5. In order to obtain the 5*- and the 3'-end of the OtSl-B7 cDNA, a variant of 
the RAGE (rapid amplification of cDNA-ends) was used. At the 5*-end the 
sequence was shown to have a 5'-UTR of 22 bp. Determination of the 3*-end 
revealed that apart from the predominant 1.2 kb transcript, an 
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6 approximately 800 bp longer transcript was present. Both transcripts encode 
the same 325 bp ORF. 

6, Based on (1) the strong homology (approximately 50%, see multiple sequence 
alignment. Figure 10) of OtSl-B7-ORP with human DC-SIGN, and (ii) the 
selective er^ression of OtSl-B7 in the primary dendritic cells (see example 8) 

10 and (iii) the staining of spleen dendritic cells with antibodies to peptides 
derived from OtSl-B7-OBf* (see example 70), we conclude that we have 
identified the murine homologue of human DC-SIGN, a Dendritic Cell 
specific ICAM-3 Grabbing Non-integrin. 

7. The Genetic localization of OtSl-B7 was done by ePCR of the 196219 bp long 
15 ContiglA-sequence (http://www.ncbi.nlm.nih.gov/genome/sts/epcr.cgi), which 

resulted in the identification of marker 440942 (GenBank acc. AI480608). 
This marker has been mapped to moxise chr 8 (WI-EH Map 13431.26 
cRSOOO), in a chromosomal region syntenic with human 19pl3.3, the 
chromosomal region where DC-SIGN has been located. 
20 8. In the 16916 bp ContiglA contig one other gene was predicted by GenScan: 
14290-14329 promotor 
17688-17690 ATG-startcodon 

17688-18494 809 bp single exon, BLAST-searches with this exon show 

that it encodes a retrotransposon with approximately 3000 

25 active copies in the mouse genome 

18618-18623 poly-Adenylation-site 
9. Southern-hybridization of a niunber of restrictiondigests (see Figure 7) of 
BALB/c genomic DNA was performed using a 1101 bp long ContiglA cDNA 
fragment comprising the whole coding region of OtSl-B7 plus 123 bp of the 

30 3*-UTR, This probe was generated by PCR with primers 47 (nt 3655-3684 in 

ContiglA) and 51 (nt 11861-11891 in ContiglA) and 25 ng of it was 
radiolabeled with 50 uCi of 32P-labeled alpha-dATP using a Amersham 
multiprime labelingkit (RPN1600Z, AP Biotech) and then hybridized to 
alkaliblotted BALB/c-restrictiondigests in Church hybridizationbuffer at 65 

35 degrees Celsius for about 18 hrs, washed 2 times with 2x SSC/0.1% SDS at 

RT for a few minutes each, and 2 times in 2xSSC/0,l% SDS for 10 and 90* 
respectively and autoradiographed at -70 degrees Celsius using intensiJ^dng 
screens for 2 and 5 days respectively. 
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5 10. Results and the interpretation of the Southern-hybridization are shown in 
Figure 7 and 4. Figure 7 shows the predicted restriction enzyme map for the 
OtSl-B7-gene. Figure 8 shows the EtBr-staining of the restriction-digests 
used (panel A), the autoradiograph after 2 and 6 days exposuretime (panels B 
and Q and the interpretation (panels D an E). Panel D shows a graphical 

10 representation of all the hybridizing bands, the thickness of the bands 
indicates their relative strengths as judged by eye using both exposures. 
Panel E shows the expected hybridizationpattem based on the predicted 
restrictionenzyme map (shown in Figure 7). The thickness of the bands is 
drawn proportional to the length of the hybridizing region present in each 

15 restriction&agment. 

11. We conclude that all bands derived from OtSl-B7 which are expected to 
hybridize with the probe used are indeed present, confirming the correctness 
of the structure of the predicted gene. 

12. Also, for all 6 restriction enzymes used additional hybridizing bands can be 
20 observed. In all cases, these additional bands hybridize much more weakly. 

Therefore, we conclude that in addition to OtSl-B7 a second gene is present 
in the genome of BALB/c which shares homology to OtSl-B7. Because the 
lengths of the hybridizing bands for this second gene are different for all six 
enzymes used and because these bands hybridize much more weakly when 
25 compared to the hybridizing OtSl-B7-bands, we conclude that this second 
gene is distantiy related or that it might be a pseudogene. 

13. For OtSl-B7 itself we conclude that it is present as a single copy per haploid 
• genome in the mouse. 



30 Example 10: Polyclonal antibodies and ixomunohistochemistry: 

Polyclonal antibodies were prepared to mDC-SIGN (signature sequence OtSl- 
B7) by immimizing rabbits with immunogenic peptides selected &om the mDC- 
SIGN protein sequence. The peptides used for the immunizations were selected 
35 on the basis of extracellular localization and immimogenicity (Eurogentec, 
Belgium). KLH conjugated peptides used for antibody production: 
AA 77-92 + C: H2N - KTP NTE RQK EQE KIL QC - CONH2 (17 AA) and 
AA 275-289 + C: H2N - SRF QKY WNR GEP NNI C - C0NH2 (16 AA) 
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5 Peptides were synthesized and polyclonal antibodies were generated by 
Exirogentec according to their standard procedures. In short, peptides were 
synthesized by Fmoc chemistry and coupled to Keyhole Limpet Hemocyanin 
(ELH). Both TH H coupled peptides were mixed and used to immunize (200 ^g in 
Freund's adjuvant) two rabbits on day 0, 14, 28 and 66. Serum was obtained 
10 prior to immimization (pre-serum, day 0) and at 35, 66 and 87 days after 
immunization (immvme serum). 

Both rabbits generated antibodies to either of the peptides as demonstrated by 
an ELISA using the peptide as coat. The polyclonal antibodies were used for 
immunohistochemistry. Cryostat sections (5 |im) of trachea, thoracic lymph 

15 nodes, spleen and dorsal root ganglia were used for immunohistochemistry. After 
blocking by incubation with 10% normal goat serum, tissues were washed and 
incubated with different dilutions (1:1000 to 1:5000) of either pre-immune- or 
immime-serum (day 87). Thereafter, tissues were incubated with anti-rabbit 
immunoglobulin antibody (DAKO) and after washing tissues were incubated 

20 with substrate DAB (Sigma) according to the manufacturer's instructions. After 
fixation and coimterstaining with hematoxyline, tissues were analyzed by light 
microscopy. 

In the spleen fix)m naive mice, there is a strong and localized staining of 
25 marginal zone dendritic cells for mDC-SIGN in the tissues incubated with 
immime serum compared to pre-immune serum (Figure 8). Thus, there is 
egression of mDC-SIGN protein in spleen marginal zone dendritic ceUs. This 
strongly confirms that we have identified the murine homologue of human DC- 
SIGN. 

30 In dorsal root gangHa firom sahne-chaUenged control mice, there is a very weak 
staining fbr mDCrSIGN in the tissues incubated with immxme serum versus pre- 
immune serum (Figure 9). In the dorsal root ganglia firom OVA-chaUenged mice 
(as described in example 7), there is a very strong staining for mDC-SIGN in the 
tissues incubated with immime seriun compared to pre-immune serum. Thus, 

35 there is a weak expression of mDC-SIGN protein in DRG fi:om control mice and a 
very strong expression of mDC-SIGN protein in DBG from OVA-chaUenged mice. 
In the trachea firom saline-challenged control mice, there is staining of epithehal 
cells for mDC-SIGN in the tissues incubated with immune seriun versus pre- 
immune serum. In the trachea firom OVA-chaUenged mice (as described in 
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5 example 7), there is a strong staining of epithelial cells for mDC-SIGN in the 
tissues incubated with inunxme serum compared to pre-immune serum (Figure 
10). Thus, there is expression of mDC-SIGN protein in tracheal epithelial ceUs 
from control mice and a stronger expression of mDC-SIGN protein in DRG from 
OVA-challenged mice. 

10 In the thoracic lymph nodes (TLN) from saline-challenged control mice, there is 
staining of dendritic ceUs for mDC-SIGN in the tissues incubated with immime 
serimi versus pre-immime serum (Figure 11). In the TLN from OVA-challei^ed 
mice (as described in example 7), there is a strong staining of dendritic cells for 
mDC-SIGN in the tissues incubated with immune serum compared to pre- 

15 immune serum. Thus, there is expression of mDC-SIGN protein in TLN from 
control mice and a stronger expression of mDC-SIGN protein in TLN from OVA- 
challenged mice 

Antibodies (mono- or polyclonal or fragments thereof to DC-SIGN can be used 
for the isolation, staining (immunohistochemistry, flow C3^metry) and 
20 functional studies using murine dendritic cells. 
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5 Example 11: Generation of mDC-SIGN *lm ck-out" mouse: 

In order to study the role of mDC-SIGN (signature sequence OtSl-B7), a 
targeting construct was designed to knock-out this gene in mice. 
The targeting-construct contains a left arm encompassing part of intron 4, exon 
10 5, intron 5 and part of intron 6, fiDllowed by a PGK-hyg casette and a left arm 
encompassing part of intron 8, exon 9, intron 9, exon 10 and several kb of the 
region downstream of OtSl-B7 (see Figure 12). 

After electroporation of the construct into 129/OLA E14 ES-cells, hygromydn 
resistant clones will be screened by Southern analysis or LD-PCR to obtain 
15 clones which correctly targeted and which do not contain random insertions of 
the targeting construct (diagnostic restriction fragments and the hybridization 
probe to be used are indicated in the figure). 

Some of these clones will be used for blastocyst-injections after which they will 
be transferred to 129 mice to generate mDC-SIGN knock-out mice. 

20 

Further examples of use. 

DC-SIGN can be blocked by mono- and polyclonal antibodies or fragments 
25 thereof directed against DC-SIGN (protein or peptide fragments); by the soluble 
protein Uganda ICAM-2 en -3 or fragments thereof; by HIV gpl20 or fragments 
thereof; by mannose carbohydrates such as mannan and D-mannose; fucose 
carbohydrates such as L-fucose; plant lectins such as concanavahn A; antibiotics 
such as pradimicin; sugeurs such as N-acetyl-D-glucosamine and galactose; and 
30 the MansGlcNAca oligosaccharide of soybean agglutinin. Calcium-activated 

chloride channels (CLCAl-4) can be blocked by mono- and polyclonal antibodies 
or fragments thereof directed against the ion channel (protein or peptide 
fragments); known non-speci&c chloride chaimel antagonists such as 4,4*- 
diisothiocyanatostilbene-2,2'-disulphonic acid (DIDS), 4-acetamido-4'- 
35 isothiocyano8tilbene-2,2'-disulfomc acid (SITS), 5-nitro-2-(3- 

phenyIpropylamino)benzoic acid (NPPD), niflumic acid, and the anti-allergic 
drug cromolyn; lon-chaxmel toxins such as FTX-3.3 or synthetic analogues such 
as sFTX-3.3 and argiotoxin. Antibodies (mono- or polyclonal or fragments 
thereof to murine DC-SIGN can be used for (i) staining of dendritic cells by 
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6 immxinohistochemistry, flow cytometry etc.; (ii) for isolating and/or purifying 
dendritic cells from a biological sample or a culture medium; (iii) functional 
studies into the role of DC-SIGN. 

A niunber of genes are strongly increased in expression in DRG's obtained from 
"asthmatic*', OVA challenged, mice compared to control, saline challenged, mice 

10 such as genes with signature sequence: Sv02-1-All; Sv02-1-C8, R1-0S-B1-C3; 
OtS2-B9, R1-0S-B1-D6, Sv02-1-B7 (with KPI domain) and OtSl-B7. Blockade of 
one or more of these genes or the encoding proteins by selective antagonists 
inhibits the excitability of sensory neurons and thereby prevents or decreases (1) 
the neurogenic component of inflammatory diseases, (2) hjnperalgesia diuing 

15 inflammatoiy responses and (3) cough due to airway inflammation. 

« 

The calcium-activated chloride channels Gob-6 and the murine homologue (EST 
AA726662) of human CLCA2 as weU as the gene OtS2-C3 (signature sequence 
ID) are upregulated in trachea derived from "asthmatic" mice compared to 
"healthy" control mice. Blockade of one or more of these genes or the encoding 

20 proteins is beneficial in the treatment of aUergic airway diseases. 

The murine homologue (EST AA726662) of human CLCA2 (also called CaCCS) is 
strongly upregulated in DRG's obtained firom "asthmatic" mice compared to 
"healthy" control mice. This corroborates the data presented here in example 6. 
Dorsal root ganglia contain sensory nerve bodies that are involved in neurogenic 

25 inflammation which contributes to allergic inflammation and pain (inflammatory 
hyperalgesia). Interference with human calcium-activated chloride channel 
CLCA2 may limit neurogenic inflammation in asthma and other diseases with a 
neurogenic inflammatory component. Furthermore, cough, which is a prominent 
symptom of asthma, is behoved to be a result of sensory nerve activation. 

30 Blockade of hCLCA2 (or the murine homolog) by selective antagonists inhibits 
the excitabUity of sensory neurons and thereby prevents or decreases (1) the 
neurogenic component of inflammatory responses, (2) hyperalgesia during 
inflammatory responses and (3) cough due to airway inflammation. 

35 

Role of DC-SIGN: 

Immature dendritic cells (DCs) migrate from the blood into peripheral tissues 
where they capture and process antigens and subsequently migrate to lymphoid 
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5 organs to either activate or tolerize T-lymphocytes in an antigen-spedfic way. 
DCs play an important role in allergic sensitization as well as in the induction of 
antigen-induced airway manifestations of asthma. In agreement herewith, we 
recently showed that passive transfer of ovalbumin (OVA) primed spleen derived 
DCs strongly potentiates the development of allergic airway inflammation, 

10 airway hyperreactivity and Th2-associated cytokine production upon subsequent 
antigen inhalation. These data clearly demonstrate that DCs are key regulatory 
cells in the initiation and progression of Th2-dominated allergic airway 
responses. Recently, a DC-specific receptor called DC-SIGN (DC-Specific ICAM-3 
Grabbing Non-integrin) was identified. DC-SIGN is a mannose binding cell- 

15 svirface receptor, member of the C-type lectin family and appears to be expressed 
exclusively by DCs. DC-SIGN mediates the interaction between DCs and resting 
T-cells via ICAM-3 and has recently been shown to be important in DC-induced 
proliferation of human resting T-ceUs in vitro. Moreover, DC-SIGN has also been 
shown to be involved in trans-endothelial migration of DCs via interaction with 

20 ICAM-2 on human vascular endothelial cells. These data suggest an important 
role for DC-SIGN in the trafficking of DCs. We have discovered the murine 
homologue of DC-SIGN by differential gene expression using lung-draining 
lymph nodes obtained from control and OVA-challenged mice. The full-length 
sequence of miuine DC-SIGN shows strong (50%) homology to human DC-SIGN. 

25 Rabbit polyclonal antibodies to murine DC-SIGN derived peptides were 
generated and used for immunohistochemistry. The staining of spleen and 
lymphoid tissues from mice using this antibody demonstrate that murine DC- 
SIGN is expressed on DCs. 

30 Another important function of DC-SIGN in the initial dissemination of HIV- 1 
shortly after in&ction. DC-SIGN is highly expressed on DC present in mucosal 
tissues and binds to the HIV-1 envelope glycoprotein gpl20. DC-SIGN does not 
enable viral entry into DC, but protects the virus until DC migrate to T cell-rich 
lymph nodes. Here, DC-SIGN promotes eflficient infection in trans of CD4+ T 

35 cells. Transmission of HIV-1 by DC to T cells is inhibited by the blocking 
antibodies against DC-SIGN. 
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5 Interestingly, we demonstrate the expression of DC-SIGN at the protein level 
using polyclonal antibodies in mouse airway epithelial cells and in sensory 
neurons present in dorsal root ganglia. 

Epithelial cells in the respiratory system are not passive bystanders during 
assault of the epithelial barrier but pairticipate actively in the inflammatory 

10 response to defend the airway. Because epithelial cells are located at sites of 
contact with the external environment, they are often the first cells to interact 
with potential miorobial pathogens. Indeed, bacterial adherence to epithelial 
cells may be a prerequisite for colonization and infection and through this 
interaction epithelial cells may have the opportimity to detect and respond to 

15 pathogens independent of signals &om other cell types in the respiratory system. 
The capacity fiDr epithelial cells to directly detect microbial pathogens and 
immediately initiate expression of genes directed toward defense may allow for 
more efficient activation of the inflammatory response. Although several 
molecules that peirticipate in airway defense have been identified, the activation 

20 and coordination of factors that result in a rapid and effective inflammatory 
response at the epithelial surface are only beginning to be elucidated. 
One mechanism ior epithelial cells to participate in airway defense is through 
coordination of leukopyte influx and activation by expression of adhesive surface 
proteins and secretion of chemotactic molecules (interleukin-8, eotaxin, rantes). 

25 DC-SIGN can play an important role in both the adhesion of leukocytes 

expressing ICAM molecules (in particular ICAM-2 and ICAM-3) and in the 
adhesion of pathogens (bacteria, fungi, parasites and viruses). Antibodies to DC- 
SIGN or compound that block the interaction between either ICAM molecules 
and DC-SIGN or the interaction between sugar moieties or other surface 

30 molecules of pathogens and DC-SIGN can be used to prevent or treat infections 
with these pathogens. 

Blockade of D&SIGN is useful as a treatment for allergic asthma, COPD or 
other inflammatory diseases of the airways. 

35 Dorsal root ganglia contain sensory nerve bodies that are involved in neurogenic 
inflammation which contributes to allergic inflammation and pain (inflammatory 
hyperalgesia). Furthermore, there is strong and convincing evidence for 
interactions between the immune €uid peripheral nervous systems. Many 
regulatory molecules are candidate mediators for communication between 
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5 inflammatory cells and nerves. There is substantial evidence that various 

immune (lymphocytes) and inflammatory cells (mast-cells, eosinophils etc.) are 
in dose contact with nerves. Lymphoid tissues, mucosal sites (gut, airway) and 
skin are densely innervated and contacts between nerves and inflammatory cells 
have been demonstrated. Mast cells are closely apposed to nerves in mucosa and 

10 skin and nerve stimulation has been reported to cause mast cell activation. Such 
data suggest a dynamic interplay between the immime and nervous systems 
during immime and inflammatory responses. In agreement herewith, receptors 
for various neurotransmitters, in particular neuropeptides (substance P, CGRP 
etc.) are present on all immune- and inflammatory cells. A close contact between 

15 these immune- and inflammatory cells and the neurons is required for these 

neuronal mediators to be effective. DC-SIGN is an important adhesion molecule 
on sensory nerves that can bind to ICAM molecules (IGAM-2 and -3) on immime 
and inflammatory cells thereby establishing the close contact required for this 
neuro-immune interaction. Blockade of DC-SIGN inhibits the neuronal 

20 component of immune- and inflammatory responses and is beneficial in 

inflammatory diseases such as auto-immunity, allergy, asthma, inflammatory 
bowel disease etc. 

■ 

Neurotropic viruses such as herpes simplex virus (HSV) and human 
immunodeficiency virus (HIV) can infect peripheral neurons. 
25 Cell-surface expression of DC-SIGN in neurons may be a an important step in 

the infection of neurons with neurotropic viruses such ais HSV and HIV mediated 
by glycosylated viral envelope proteins. Compounds that inhibit the interaction 
between DC-SIGN and the viral glycoproteins are useful in prevention and 
treatment of these neurotropic viral infections. 

30 

The selective expression of CLCA2 in the prototypic human epithelial cell-line 
demonstrates a role of this gene and the encoding protein in the cellular function 
of these cell-types. Chloride channels play a role in production and secretion of 
mucus and chemotactic molecules (interleukia-S, eotaxin, rantes) by epithelial 
35 cells. CLCA2 also can play a role in cellular adhesion. This cell-line and other 
epithelial cell-lines can be used to study the role of human CLCA2 gene or the 
encoding protein in limg epithelial ceU function such as mucus production and 
secretion and can be used for the screening of compounds (agonist or antagonist) 
that mod\ilates at least one of the functions of the gene/protein. 
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5 Blockade of ibis ion channel will inhibit muciis production and is therefore 
beneficial in the treatment of airway diseases associated with increased mucus 
production such as asthma and COPD. 

Compounds that upregulate the expression of CLCA2 in human epithelial cells 
are useful in the treatment of patients with cystic fibrosis which have a defect in 
10 cAMF-mediated chloride secretion. 

A number of genes are strongly increased in expression in DR6*s obtained from 
"asthmatic^ OVA challenged, mice compared to control, saline challenged, mice 
such as genes with signature sequence: Sv02-1-All; Sv02-1-C8, R1-0S-B1-G3; 
15 OtS2-B9, R1-0S-B1-D6, Sv02.1-B7 (with KPI domain) and OtSl-B7. Blockade of 
one or more of these genes or the encoding proteins by selective antagonists 
inhibits the excitability of sensory neurons and thereby prevents or decreases (1) 
the neurogenic component of inflammatory diseases, (2) hyperalgesia during 
inflammatory responses and (3) cough due to airway inflammation. 

20 

The calcium-activated chloride channels Gob-5 and the murine homologue (EST 
AA726662) of human CLCA2 as well as the gene OtS2-C3 (signature sequence 
ID) are upregulated in trachea derived from "asthmatic" mice compared to 
"healthy" control mice. Blockade of one or more of these genes or the encoding 
25 proteins is beneficial in the treatment of allergic airway diseases. 

The murine homologue (EST AA726662) of human CLCA2 (also called CaCCB) is 
strongly upregulated in DRG's obtained from "asthmatic" mice compared to 
"healthy" control mice. Dorsal root ganglia contain sensory nerve bodies that are 

30 involved in neurogenic inflammation which contributes to allergic inflammation 
and pain (inflammatory hyperalgesia). Interference with human calcium- 
activated chloride channel CLCA2 may limit neurogenic inflammation in asthma 
and other diseases with a neurogenic inflammatory component. Furthermore, 
cough, which is a prominent symptom of asthma, is believed to be a result of 

35 sensory nerve activation.Blockade of hCLCA2 (or the mxirine homolog) by 

selective antagonists inhibits the excitability of sensory neiirons and thereby 
prevents or decreases (1) the neurogenic component of inflammatory responses, 
(2) hyperalgesia during inflammatory responses and (3) cough due to airway 
inflammation.It is demonstrated herein that the human lung epithelial cell-line 
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5 expresses the CLCA2 gene considtutively (Figure 13). The selective expression of 
CLCA2 in the prototypic human epithehal cell-line demonstrates a role of this 
gene and the encoding protein in the ceUular function of these cell- types. 
Chloride channels play a role in production and secretion of mucus and 
chemotactic molecules (interleiakLn-8, eotaxin, rantes) by epithelial cells. CLCA2 

10 also can play a role in cellular adhesion. This cell-line and other epithehal cell- 
hnes can be used to study the role of human CLCA2 gene or the encoding protein 
in limg epithelial cell function such as mucus production and secretion and can 
be used for the screening of compounds (agonist or antagonist) that modulates at 
least one of the functions of the gene/protein.Blockade of this ion channel will 

15 inhibit mucus production and is therefore beneficial in the treatment of airway 
diseases associated with increased inucus production such as asthma and COPD. 
Compounds that upregulate the expression of CLCA2 in human epithehal cells 
are useful in the treatment of patients with cystic fibrosis which have a defect in 
cAMP-mediated chloride secretion. 
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5 Tabl s 

Table 1 : Identification of differentially expressed genes in "asthmatic" mice 
compared with "healthy" control animals. Array ^: Expression ratio 
(asthmarhealthy) obtained by hybridization of a cDNA micro-array with 
10 fluorescently labeled amphcons (Cy5 versus Cy3) derived from "asthma" and 
"healthy" mice. 

Blot 2: Expression ratio (asthma.healthy) obtained by virtual northern blotting 
of amplicons and hybridization with fluorescently labeled specific, individual 
gene fragments. 

15 

a) Known genes up-regulated in "asthma** versus "healthy** mice. 



Signature 
Sequence 


Sequence/gene 


Human homolog 


Arrays 


Blot 


Rl-SO-Rl- 

Ail 




IgGy 


2.09 


10 


StOl-AlO 


IgE 


Ige 


2.08 














St01-A12 


IgGl H chain 


IgGl H chain 


2.20 




R1-S0-R1-B7 


IgK 


IgK 


2.36 


4 


R1-S0-R1-A7 


SLPI (secretory leukocyte 
protease inhibitor) 


SLPI 


3.19 


10 


R1-S0-R1-E7 


Tdt (terminal 

deoxynucleotidyl 

transferase) 


Tdt 


3.65 




St01-B3 


CsA-19 


CsA-19 


1.57 




St01-B5 


MHC-II a^-<») 


MHC-n 


3.11 




Rl-SO-Rl- 
Cll 


Gob-5 (ca2+ activated CI- 
channel) 


CaCCl/CLCAl 

• 


1.88 


2 


Rl-SO-Rl- 
EU 


Pendulin 


Rchl/Srplo/ 
Importiii-a 


0.84 


2 


Rl-SO-Rl- 
A12 


EST AA277412; 
AW910210; AI591665; 


CDC42-GAP 
(GTPase-activatdng 


1.02 


2 
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AAdSOSOO 


protein) 






StOl-Cl 


Aspartyl aminopeptidase 


Aspartyl 
aminopeptidase 


1.41 




St01-D3 


BA70 (moxise retinoic add 
responsive gene) 


SKAP-HOM 

* 

(SKAP55 nomolog) 


0.77 




Sv02-1-B7 


AFLP2 (amyloid p 
precursor-uke protein) 


APLP2 






Sv02-1-D8 


GDF-dissomation inhibitor 
(ly-GDI) 


Ly-GDI 






Sv02-1-C4 


Flastin-2 (FLSZ) 


L-rlastin 






Sv02-1-C12 


Ubiquitin/eOs 








Sv02-1-A4 


H2-0a (MHC-II) 


HLA-DNA 






Sv02-1-G3 


EST AI327412; AA140026 


RNA Polymerase-n 
subnnit (P0LR2G) 






Sv02-1.A8 


EST AW546508 


Phospholipase- 
C y2 (PLCy2) 






Sv02-1-D4 


ESTAW044803; 
AA823969; AA869959 


Clathrin (CLTCL2) 






Sv02-1-D6 


EST BB000142 


Glutamyl-propyl-tRNA 
synthethase (EPRS) 
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b) Express d sequenc tags (EST's) up-regulated in "asthma" versus 
"healthy" mice 



Signature 
sequence 


Sequence/gen 


Human homolog 


SvO2-l-D10 


ESTAI153476; 
AA537538 




Sv02-1-All 


EST AI45 1488 


AW173082 


• 


JiiDi AAUZooy 1 1 

AW476575 




Sv02-1-E6 


ESTAI587693; 

AA499481; 

AU080538 




Sv02-1-Fl 


EST C77954 
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s down-regulated in "asthma" versus "healthy" mice. 



Signature 
sequence 


S quence/gene 


Human homolog 

• 


Array 
1 


Blot 

2 


Rl-OS-Bl-Bl 


PIN (protein mhibitor 
ofNnoS) 


Dynein 
light chain 


1.44 


0.7 


Rl-OS-Bl-Al 

• 


CYP2F2 (cytochrome 

* 

P450 naphthalene 
hydroxylase) 


CYP2F1 


0.35 


0.1 


R1-0S-B1-B6 


IDH-a (NAD+ 
dependent isocitrate 
dehydrogenase) 


NAD+ 

dependent isocitrate 
dehydrogenase 


0.71 


0.5 


R1-0S-B1-G3 


Stat-1 


Stat-1 


0.65 


0.3 


Rl-OS-Bl-Hl 


SEPPl Selenoprotein P 


SEPPl 


0.52 


0.5 


Rl-OS-Bl-CJS 


Decorin 


Decorin 


0.40 


0.3 


OtS2-F2 


Cathepsin B 


Cathepsin B 


0.56 




OtS2-E6 


Gluthation-S- 
transferase mu 2 
(G8tm2) 


Gluthation-S- 
transferase 

• 


0.40 


• 


OtS2-H2 

• 


Breast heat shock 73 
protein (Hsc73) 


HSP70 


0.60 




OtS2-B12 

* 


Sulphated 

glycoprotein-2 isoform 
APOJ/Qu 


Clustenn 


0.46 


• 


RI-0S-B1-D3 


LR8/CLAST1 


LR8 


0.54 


0.5 


Rl-OS-Bl-Cl 

• 


ESTAW211263; 
AI194829; AI098607; 
W08910 


Mitochondrial 
trifunctional protein 

• 

• 


0.55 


0.7 


R1-0S-B1-A2 


UBP43 (ubiquitin 
specific protein) 


ISG43 


0.80 


0.5 


R1-0S-B1-D5 


Ferritine 


Ferritine 


0.45 


1.0 


OtS2-B4 


Unidentified 
mitochondrial gene 




0.50 
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OtS2-Al 


Mitochondrial qyt-C 
oxidase subunit I 




0.43 




OtS2-ClO 


Mitochondrial enoyl- 
CoA hydratase (rat) 


Mitochondrial 

enoyl-CoA 

hydratase 


0.34 




OtS2-A6 


A0P2 (antioxidant 
protein 2) 


A0P2 


0.45 




OtS2-D9 


IL-2R-y 


IL-2R-y 


0.51 




OtS2-A7 

• 


EST AA475628 


TlSHd 

(early response gene) 
/tristetraprolin 


1.12 




OtS2-C6 


HSP (84 kd heat shock 
protein) 


HSP 90 


0.75 




OtS2-A10 


IFNyR (interferon-y 
receptor) 


IFNyR 


0.32 




OtS2-Cll 


Ornithine 

decarboxylase (Ode) 


Ornithine decarboxylasi 


0.55 




OtSl-Cll 


Stearoyl-CoA 
desaturase 1 (SCDl) 


Stearoyl-CoA 
desaturase 


0.38 




OtS2-B10 


MUSLYSM4 (mouse 
lysozyme gene) 




0.54 




OtS2-D8 


Calnexin 


Calnexin 


0.61 




Rl-OS-Bl^D6 


Plunc 


Plunc 


0.39 





d) Expressed sequence tags (EST's) down- regulated in "asthma" versus 
Tiealthy" mice. 



Signature 
sequence 


Sequence/gene 


Human 
homolog 


Array 
1 


Blot 

2 


OtS2-D3 


EST AI451901; AW826053; 
AA712022, partially similar 
to mouse CR2 




0.74 




OtS2-D2 


EST AA423205, similar to 




0.87 
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X67528 mouse retinoic add 
receptor-alpha 




• 




OtS2-DlO 


Similar but not identical to 
mouse CD59 (complement 
inhibitory protein) 




0.53 




OtSl-B7 


EST AA543877; AA914211 
(similar but not identical to 
macrophage lectin-2) 


Similar but not 
identical to membrane 
C-lype lectin 2 


0.43 




Rl-OS-Bl- 

C3 


EST AA691014; AW321759 




0.84 


0.5 


OtS2-G2 


Mouse JHLl (AF165227) 




0.58 




El-OS-Bl- 

H6 


EST AI450028, AW648213; 
AA672579 


MUM2 (Ari29332) 


0.83 


0.25 


Rl-OS-Bl- 

A3 


EST AA5 12682; AI3 14236 




0.65 


0.7 


Rl-OS-Bl- 
C4 


EST AA396183 (similar to 
rat RODl) 


RODl 


0.66 


0.5 


Rl-OS-Bl- 
A5 


EST AW490156 (similarity to 
dynein beta subunit) 


EST 

AI358291; 
AI623698 


1.02 


0.3 


Rl-OS-Bl- 
B2 


EST AI835555 






0.7 


OtS2-Cl 


EST AA939676; AA125221; 
AA798681; AA869527 




0.77 




OtS2-D7 


EST AU078971; AA178650; 
AA231343 




1.60 




OtS2-B9 


EST AA792488; AA177706 




0.37 


• 


OtS2-A9 


EST AA273304; AA270364; 
AA671609 


AF143676 
(multi-spanning 
nuclear envelope 
membrane protein) 


0.56 




Rl-OS-Bl- 
C6 


EST AI874718; AA498063; 
AA615985 




0.81 
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OtS2-C3 


EST AI788596; AI892968; 
AA989676 




0.66 




OtS2-B6 


EST AI628153; AA982059; 
AW488424 




0.67 




OtS2-A12 


EST AA940660 (Rho-GAP 
domain) 


AF217507 


0.65 




OtS2-B3 


EST AL022972 


AW958031 


1.43 




OtS2-A5 


EST AA433598; ALl 18320; 
AI507121 




1.08 




OtS2-C4 


EST AW913417; AI647667 




0.68 





71 



wo 02/14366 PCT/NLOl/00610 

e) 6 nes down-regulated in "asthma" versus "healthy" mice. 



Signature 
s qu nc 


Sequence/gene 


Human homolog 


Array 
1 


Blot 

2 


Rl-OS-Bl- 

E5 


See figure 4 for 
sequence 




0.97 


0.7 


OtS2-C5 


See figure 4 for 
sequence 




0.35 
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Table 2: members of the caldum-activated chloride chaimel fsunily. 



xiuiiiaii g n /proiieiii 


iYXvii;iii.e uomuiiffg 




CaCCl / CLCAl 


Gob-5 


Rl-SO-Rl-Cll 


CaCC2 


BSTW41083 




CaCC3 / CaCL2 


EST AA726662 




CLCA3 


CaCC / CLCAl 
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« ■ 

Table 3: An example of some of the differentially expressed genes involved in 

■ * 

the regulation/activation of T-lymphocytes from table !• 



Up-regulated 
genes/proceins 


Signature 
sequence 


Uown-regulated 
genes/protems 


Signatur sequence 










CsA-19 


St-01-B3 


IL2-R-gamma 


OTS2-D9 


Fendulin 


Rl-SO-Rl-Ell 


IFN-y-R 


OTS2-A10 


RA70 


St01-D3 


StaM 


R1-0S-B1-G3 


Ly-GDI 


SV02-1.D8 






Pla8tm-2 


SV02-1-C4 






EST: RNA 

Polymerase-II 

subimit 


SV02-1-G3 






EST: Clathrin 


SV02-1-04 






EST: Cdc42-GAP 

• 


R1-S0-R1-A12 
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Table 4: Primer pairs used for semi-quantitative PCR analysis of indicated 
(signature sequence) genes and their respective product length. 



Signature 
sequenoe 


sene primer 
"forward" 


anti-sense primer 
•Reverse" 


product 
length 
(base pairs) 


OtSl-B7 


ATGAGTGACTCCACAGAA 
GCCAAGATGCAG 


AAGAACAGGAAGGAGAGC 
AGCTGCAGGAC 


415 


Sv02-1-B7 


1: 

ATACACAGGCTGTTGCCG 

TT 

2: 

AAGTGGTG6AA6ACCGTG 
AC 


1: 

ATGATGAAGCCTCCCGTG 
2: 

AAATGCTGGATGAGGGTC 
TG 


668 

604 with EPI 
336 without 
KPI 


Sv02-1-D8 


TGGACCTTAOTGGQGATC 
TO??? 


ACTCTTCTQQTGGGTGAQ 
GA 


401 


OtS2-A6 


ATGCCCGGAGGTITGCTT 
CT 


TGGC3TGTCAGCTGGAGAG 
AG 


614 


R1-0S-B1-D3 

< 


AGTCAAAGTGGCCTCCAC 
AC 


CAAGAGCACAGCTCACAA 
GC 


197 


Rl-OS-Bl-Al 


CAGCCATCTTGCTTCTCCT 
C 


ACAGAGCGGCTCAGGATA 
AA 


608 


Rl-SO-Rl-Cll 


GCCTTCGGACAGCATTTA 
CA 


TGCGTTGTCCAGGTGATAA 
G 


412 


EST 

AA7266 
62 


GGTTGAGGAGCGAATGGA 
AGAGC 


ATTGCCCACGGCGCTATCC 
A 


362 


EST W41083 


AGCTAGTCCTTCTGGACA 
ACGGTGC 


TGTTGGATGGTCCCGAACT 
CAAA 


654 

• 


mCaCC 


ATTAGTCACATTTGACAGC 
GCTQCC 


TGGGAGACGCTGCCACTT 
GTAGAT 


414 


SvO2-l-D10 


TTTGAACCTCGCCCACTGT 
G 


GCACCCATACTGATAGCTC 

• 

TGA 


806 


Sv02-1-All 


TCTTCCTTTGOTCAGACAC 
AGAG6 


TTCCCCCCTCTTTACTCCT 
6G 


418 
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AA 


TC 


ooo 


Cwr\o 1 ire 


CA 


111 ILfOUvjrOl IL^UlVjrlLflL' 

AG 


OOO 




iv^Ar* A Ar« A Anr*TrTr» a An 
TTTGG 


AO^rirtmri/l/^ nPAPPA A A A A 
Al KjKj 1 LxijrlrljrOAljrOAAniVn. 




OtS2-D10 


GAAGGTGTCTGTGAAGCC 

Ivjlliur 


TGCATTCCGGCTAGAGCAT 

AYIA 
AVjA 


307 


mCD59 


C3AGTCACTGGCGATCTGA 

• 

« 


TGGATTCCGGCTACAGCAT 

Ai^ A 

AvjtA 


250 

o7U \p Ulxv 

vanant) 


"Di r\Q. XII no 


\nA Ar^r^r^w^A Ar^ Ar^i^/^r* 
AUAAuijrL/ 1 i 1 AAUAU 1 urU 

GACAGC 


VjAijAoLrLfLrljtiAijAvxl 1 Ivjr 

CTAT 


boo 




Aijr 1 ijrV/AU 1 1 UL/A 1 VjrVji AV:iL/ 

TCA 


Ar'A Ar^r^f^r^r* Af^ A Ar^nA/^r* 
AOAAijrLjVjljrlaAljrAAvTUAVjrO 

TG 




"Dt r\Q "DI TT/S 


(jrACxO 1 txACCAACA 1 CjItU 1 

GO 


CjCCjU(jrOAOA(jrA(jijrAl Id 
TC 




"Dt r\Cf "Dl AO 


GATUAAUuUAAULr l\y 1 1 Or 
GO 


rvTimrpi^/'^i/^ri A A A ArPA/^An/^o 

Ul 1 lUUUUAAAAl AGAuL»0 
A 


210 


PI r\G "Di r»>i 


Ar'Arvnr'TTrr'ri/^ A a a Arr* 

AV/AC 1 ur 1 1 ijrljrliijrAAAAOIjr 

AG 


Ac^n A Arr* Ar»r*Tr'A Ar« a 

Ijr AL/ 1 Ijr AAvrLrAljrO 1 L/AAIjr A 

CO 


IZl 


JtCl-Uo-ijl-A& 


AOOurAUALrUAAljrO 1 (jtoAU 

TG 


(jKjrbUAijKjrO IX^OOAO 1 1 AO 

TC 


41o 


Kl-Uo-Jil-J52 


U 1 (jAiaUijrVjrAUOO 1 1 uCj 

AA 


OOOAU 1 ijrUAl GOO 1 OAAA 
CA 


^71 




OUlAAUrUljrV>lv;rijrijiAJl 111 

AC 


TP ATPPT^P ATvrpPAP A APT* 

1 UAl 00 1 OAl 1 ijrOAljAALj 1 

• 

TTAGCT 




AfCO TIT 

■ 


11 IX xK^ALKjiKJKji lUOlurOijr 

G 


OAOOOO 1 0 IXxOOrAOAAOrA 

OA 






liALrU IvivxAOUAtxALf i li 
OT 


A P A A A Anvn/*i a n/no a /vn/~i/*i/^ 

AvjAAAA 1 1 UAbrOOAO IvjOO 
A 


loO 


OtS2-A9 


TGAGGAACTGAGTTCTCC 
AG 


CTGGCTCTTCTCTTTACCC 
T 


280 


R1-0S-B1-C6 


CATGAGAGCCAGCTATGC 


GGAAGCATACTTCTTGGCC 


433 
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CG 


TCA 




OtS2-C3 


GCGCTGGGATTTTACGTG 
TG 


CCTTCCTGAAAACATGCCT 
AGG 


442 


OtS2-B6 


TTTAAAAGGGAGGGGTGG 
OA 


TGGTGAAGGGTCTCTAGG 
GCA 


347 


OtS2-A12 


GCATCTGTCGCTTGGAAG 
GA 


GCAAAACGTCTCCCTCCAC 
C 


353 


OtS2-B3 


AATGGGACTTCATGGCCT 
CC 


GGCCGATTCCTTTGCAGAA 
A 


375 


OtS2-A5 


AGCCCTGGACTGCAAAGC 
TO 


GCCTGGGCTGGGTAACAA 
GA 


298 


OtS2-C4 


TGTTTACAGACTTTGCAAC 
C 


CATCAAGTCTGGTCTCTGA 
G 


307 


R1-0S-B1-E5 


TTCTTTGTTACCTCAGGG 
GC 


TTGCTGGCTTCTGTGACAT 
G 


250 


OtS2-C5 


GTGTTTAGCATCTGAGCC 
TG 


AGATAACACCGCTGTGTGA 
G 


237 


Sv02-1-Fl 


AGTGGGGGACATGAGGGT 
TGGC 


GGCTGGCTCTGGCTCTGC 
TTTT 


855 


R1-0S-B1-D6 


GCAAGCTGATTTTCAGGC 
TGCC 


GGCTGCTGGGCATnTGG 
AAAA 


383 


R1-S0-R1-A12 


ATTCAGTGCTTGCCGGAT 


TGGTTGGGTGCACGATGT 


233 


Rl-OS-Bl-Bl 

• 


GGTGATCAAAAATGCAGA 
CATG 


GAACAGAAGAATGGCCAC 
CT 


241 


HPRT 


GTTGGATACAGGCCAGAC 

TTTGTTG 

or 

AGTCCCAGCGTCGTGATT 
AGCGATGA 


GATTCAACTTGCGCTCATC 

TTAGGC 

or 

TGGCCTGTATCCAACACTT 
CGAGAGGT 

• 


158 

or 

516 

♦ 



1: primers used for PCR reactions of cDNA obtained &om cell-lines (see table 6 ). 
2: primers used for cDNA obtained from mouse tissues (see table 5) designed to 
detect APIjP2 gene without or with the Kunitz protease inhibitor (KPI)domain. 
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5 Table 5. Difference in expression of the indicated gene in lung tissue, trachea, 
thoracic lymph nodes (TLN) and dorsal-root ganglia (DRG) of OVA sensitized 
mice challenged with OVA versus saline. The value indicated in the table 
represents the difference in the number of two-fold dilution steps. A value of "3" 
means that the expression in OVA challenged mice is at least 2^ (=8) times 
10 higher than in saline challenged mice. A value of "*3" means that the expression 
in OVA challenged mice is at least 8 times lower than in saUne challenged mice. 
See example 1 for a detailed explanation. 



Signature 


Tracnea 


Jjung 






sequence 










OtSl-B7 


0 


A 
U 


1 Q 


A 

u 


Sv02-1-B7 












A 
U 


O 


O 
O 


q 




n 
u 


■A 


-2 


Q 




A 

u 


n 


n 






ivm 
ssu 


Km 
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Table 7. Primer pairs used for PCR analysis of human caldtmi-activated chloride 
channel £amily members and HPRT in human H292 lung epithelial cells. 



Grene 


sense primer 


anti-sense primer 


product 
length 
(base pairs) 


CLCAl 


TGCAGACAGTTGAGC 
TGGGGTCCT 


A A A A A rni^ A A 

CUCCAAAAGCAJl UAA 
TGAGGCC 


417 


CLCA2 


aaattcataccttcgt 

• 

GGGCATTGC 


CTGGCCTGCCACGTA 
ACTAGAAACA 


568 


CLCA4 


GCAAAACATTTCCTG 
CTGCAGACTG 


TGAGGCCATTGTTCT 
GAGCCTTCATC 


421 


HPRT 


TGCTGAGGATTTGGA 
AAGGGTGTTT 


TGACCAAGGAAAGGA 
AAGTCTGCAT 


368 
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Table 8 : members of the caldum-activated chloride channel feunily. 



Human gene/protein 


Murine homologue 


CLCAl / CaCCl 


Gob-5 


CLCA2 / CaCC3 / CaCL2 


EST AA726662 


CLCA3 


CaCC / CLCAl 


CLCA4 / CaCC2 


EST W41083 
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5 Figure legends 

Figure 1: Effects of Ly-GDI and Cdc42-GAP on smaU OTP-binding proteins Rac 
and Cdc42 

10 

Figure 2: PGR products using cDNA obtained from dorsal root ganglia (DRG) 
isolated from "healthy" or "asthmatic" mice. PGR was carried out using conditions 
well known in the art using the gene-specific primer pairs for: 

a) EST AA726662 (Top)(sense primer: GGTTGAGGAGGGGAATGGAAGAGG; 

15 antisense primer: ATTGCCCACGGCGCfrATCCA, product length 362 base pairs); 

b) m_CaCC (Middle)(sense primer: ATTAGTCACATTTGACAGCGCTGCC; antisense 
primer: T6GGAGACGCTGCCACTTGTAGAT, product length 414 base-pairs); 

and for 

c) gob 5 (Bottom)(sen8e primer: GCCTTCGGACAGCATTTACA; anti-sense primer 
20 TGCGTTGTCCAGGTGATAAG; product length 435 base-pairs). 

Lane 1 refers to 100 bp DNA ladder; lane 2, 4 and 6 refers to cDNA obtained from 
DRG of "healthy" mice and prediluted respectively 1/4, 1/16 and 1/32; lane 3, 5 and 7 
refers to cDNA obtained from DRG of "asthmatic" mice and prediluted respectively 
25 1/4, 1/16 and 1/32. 

Figure 3. Homology between LR8 and the beta chain of the high affinity IgE 
receptor. 

30 

Figure 4. Genes down-regulated in "asthma" versus "healthy" mice. 
Figure legends 

35 

Figure 6A : PGR analysis of gene-fragments with signature sequences R1-0S-B1-G3 
and OtS2-G5 using cDNA from dorsal root gangha obtained from saline- (SAL) or 
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5 ovalbumin (OVA) challenged mice as described in example 1. HPRT house-keeping 
control gene is used to control for the relative amount of cDNA. Two-fold dilution 
series from left to right. The black bars indicate the dilutions that gave a VCR 
product. 

10 

Fi^rure 5B: PGR analysis of genes Cyp2f2 and Gob-5 using cDNA from lung tissue 
obtained from saline- (SAL) or ovalbumin (OVA) challenged mice as described in 
example 1. HPRT house-keeping control gene is used to control for the relative 
amount of cDNA Two-fold dilution series from left to right.The black bars indicate 
15 the dilutions that gave a PCR product. 

Figure 6 : Oene comprising OtSl-B7 fragment. 

20 

Figure 7: Restrictionmap of Conti^ lA, the gene comprising OtSl-B7 fragment. 

Fi^rure 8 : EtBr-staining of the restriction-digests used (panel A), the autoradiograph 
25 after 2 and 5 days e^osuretime (panels B and C) and the interpretation (panels D an 
E). Panel D shows a graphical representation of all the hybridizing bands, the 
thickness of the bands indicates their relative strengths as judged by eye using both 
exposures. Panel E shows the expected hybridizationpattern based on the predicted 
restadctionen^yme map (shown in Figure 3). The thickness of the bands is drawn 
30 proportional to the length of the hybridizing region present in each 
restdctionfragment. 

Figure 9; Complete sequence of Contig lA, the gene comprising OtSl-B7 fragment. 
35 ContiglA consists of the following overlapping contigs present in Genbank acc. AC073804 
andAC73706: 

nt 1-11054 = nt 294022-305082 from AC073804 
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nt H009-19619 = nt 237022-228395 from AC073804 (reverse complement) 

nt 1805-7790 = nt 39946-34025 from AC073706 (reverse complement) 

nt 6918-15769 = nt 32026-23233 from AC073706 (reverse complement) 

10 Figure 10 : The protein (325 AA) encoded by the predicted gene encompassing Contig lA 
comprising the OtSl-B7 fragment. 

Figiire 11 : 

15 CLUSTAL W (1.81) multiple sequence aUgiunent of the polypeptide derived firom tiie gene 
comprising OtSl-B7 (OtSl-B7-ORF) and DC-SIGN (GenBank accnr. AAF77072, also 
designated CD209. 
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5 

Figure 12: Outline for the generation of a genetically engineered nuU-mice for murine 
DC-SIGN (signature sequence OtSl-B7, indicated as OtB? in the figure), the mouse 
homologue of human D C-SIGN. 

10 

Figure 13: Lanes 1-8 represent per products obtained using non-stimulated human 
lung epithelial cell-line H292. Lanes 10-17 represent per products obtained using 
PMA (10 ng/ml for 3 hours) stimulated H292 cells. Lanes 19-26 represent per 
products obtained using IL-9 (U/ml for 3 hours) stimulated H292 cells. 

■ 

15 Per products in lanes 1,2, 10, 11, 19,20 represent housekeeping enzyme HPRT. 

Per products in lanes 3,4,12,13,21,22 represent Calciiun activated Chloride Channel 1 
(CLCAl). 

Per products in lanes 5,6,14,15,23,24 represent CLCA4 
Per products in lanes 7,8, 16, 17,25,26 represent CLCA2 
20 Lanes 9, 18,27 represent a 100 bp ladder. 

Figure 14 : ClustalW analysis of calcium-activated chloride channels. Indicated are 
conserved cysteines, the von WiUebrand factor type A domain and the MIDAS motif. 
25 CLUSTAL W (1«81) multiple sequence alignment 

Figure 16: ClustalW analysis of CD59, signature sequence OtS2-DlO and EST 
(GrenBank acc. BE655906. Indicated are the forward and reverse primers as described 
30 in Table 1 (example 1). 

CLUSTAL W (1.81) mvdtiple sequence alignment 

ft 

Figure 16 : Top: Schematic representation of APLP2 mRNA and protein with the KPI 
35 domain (exon 7) and the sleeted primer pair to identify splice variants with or 

without the KPI-domain. Bottom: PGR analysis of cDNA from dorsal root ganglia 
obtained from saline (SAL)- or ovalbumin (OVA) challenged mice as described in 
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5 example 1). HPRT house-keeping control gene is used to control for the relative 
amount of DNA. The black bars indicate the dilutions that gave a PCE product. 

Figure 17 : PGR analysis of murine Plunc (signature sequence R1-0S-B1-D6) of cDNA 
10 from dorsal root gangUa obtained from saline (SAL)- or ovalbumin (OVA) challenged 
mice as described in example (1). HPRT house-keeping control gene is used to control 
for the relative amount of DNA Two-fold dilution series from left to right. The black 
bars indicate the dilutions that gave a PCR product. 
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5 Claims 



1. A nucleic acid library comprising genes or fragments thereof said genes 
essentially capable of modxilating an immune response observed with airway 

10 hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 

2. A library according to claim 1 wherein said immime response is up-regulated. 

3. A library according to claim 1 wherein said immime response is down-regulated. 

4. A library according to any one of claims 1-3 wherein said hbrary comprises 
nucleic acid essentially equivalent to a signature sequence as shown in table 1, 2 

15 or 3. 

5. A hbrary according to anyone of claims 1-4 wherein at least one of said genes 
encodes a regulatory molecule and/or co-stimulatory molecule and/or adhesion 
molecule and/or receptor molecule such as a calcium activated chloride channel or 
a DC-SIGN molecule involved in modulating an immxme response. 

20 6. A method for modulating an immune response of an individual comprising 

modulating a gene comprising a nucleic acid at least functionally equivalent to a 
nucleic acid identifiable by a signature sequence as shown in table 1, 2 or 3. 
7. A method according to claim 6 wherein said gene modulates a signal transduction 
cascade pertaining to an immune response. 

25 8. A method according to claim 7 wherein said signal transduction cascade 

modulates the production of cytokines and/or chemokines and/or growth factors. 

9. A method according to anyone of claims 6-8 wherein said gene modulates sensory 
nerve activation. 

10. A method according to anyone of claims 6 -9 wherein said gene modulates a Thl 
30 and/or Th2 mediated immune response. 

11. A method according to anyone of claims 6-10 wherein said gene modulates the 
generation of anti-oxidants or free radicals. 

12. A method according to anyone of claims 6-11 wherein said gene modulates a 

CDS T-lymphocyte response. 
35 13. A method according to claims 6-12 wherein said gene encodes a gene product 
capable of modulating an immune response. 
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5 14. A method according to anyone of claims 6-13 wherein said immune response 

comprises airway hyperresponsiveness and/or bronchoalveolar manifestations of 
asthma. 

15. A method according to anyone of claims 6-14 wherein said gene is modulated by 
transducing a cell of said iudividual. 
10 16. A substance capable of modulating a gene comprising a nucleic acid at least 

functionally equivalent to a nucleic acid identifiable by a signature sequence as 
shown in table 1, or 2 or 3. 

17. A medicament comprising a substance according to claim 16. 

18. Use of a substiince according to claim 16 for the production of a medicament for 
15 the treatment of an immune response observed with airway hyperresponsiveness 

and/or bronchoalveolar manifestations of asthma. 

19. Use of a proteinaceous substance derived from a nucleic add at least functionally 
equivalent to a nucleic acid identifiable by a signature sequence as shown in 
table 1» 2 or 3 for the production of an antagonist against said substance. 

20 20. Use according to claim 19 wherein said antagonist is an antibody or functional 
eqiuvalent thereof. 

21. An antagonist directed against a proteinaceous substance derived from a nucleic 
add at least functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3. 
25 22. An antagonist according to daim 21 comprising an antibody or fimctional 
equivalent thereof. 

23. A medicament comprising an antagonist according to claim 22. 

24. Use of an antagonist according to claim 21 or 22 for the production of a 
medicament for the treatment of an immime response observed with airway 

30 hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 
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Figure 1. 
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Figure 2: 
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Figure 8. Homology between LR8 and the beta chain of the high aJEEuiity 
IgEr ceptor. 



CL0STAL (1.61} multiple sequence aligmnent 



ige_r_betajnouBe 
ige_rjbeta_fanman 
IrS^mouse 
lr8 human 



MDTENRSRADIAIiPHPQESSSAPDIBLIiBASP AKfiAPPKQXWRTFLKKEL S 0 

MDTESinUU\NIjaiP--QEPSSVPJ\e^VLBISPQBVSSGR^ 58 

&IVQSTVT\mGVKVASTKPQSAHISIHIHQKSAriEQriI/3 AVQSLKKPLSWP Q 51 

^^X2NWIVNGVA^IASRHAQPTHVNVHIHQESAIlTQLIlK AGGSLKKFLFHPGDTVSST 57 



ige^rjbetajnouse 
ige_r_beta_buma]i 
IrSjroouse 
Irs human 



BFLGATQI LVGLICIjCFGTIVCS VLYVSDroBBVLLLVKLQYPFWGAVLFVLSGFIiS IIS 110 
EFLG\rrQILTAMICIiCFGTVVCSVU}ISHIBQDIFSSFRAGyPFWGAIFF8I8(^IZiSI 118 
ARVHYGQLSriGVTQXLIjGIjVSC-ALGVCLYFGPWTELCAFGC3lPWS6SVRI^ 110 
ARIGYEQLMiGVTQIIiLGVVSC-VUan^CLSIfiPVWVIiRA^ 116 



. * . 



lge_r_betajnou8e 
lge_rjt>eta^lnxman 
Irs^mouse 
Irs human 



BRKNTLYIiVRGSLGRNIVSSIAAGTGIAMLHil M 145 

ERRMATYLVRGSLGANTASSn«3C3TGITILIIN IK 1S3 

EKRQGK- LSGQVSCLLLIjACIATAAAATVIiGVNSLIRQTS VPYYVBI FS -TCNPIlQSS^^ 16 B 
EKHP6K- UWSYISStiLTIiAGFATAMAAVVZjCWSFIWQXBFFLYIinVCDRS - - T 173 



* * • 



i9e_rjbeta_nipuse 
ige_r_betajhuman 
IrS^niouse 
lr8 human 



MNFAY^IN--NCKNVTEDDGCEVASFT^ELVIl^I^lIJFLTIItAFC 203 

KSIAYIHIHSCQKFFBTR-CFMASFSTErVVMMLFLTIUn/j^ 212 

PGYGTVRYSDDSDWKTBRCREYIiNMMMNIjFIiAFCIMLTWCIIiE 228 

TGYRWMRRSQEIilQNQKEBCaUlYHQMIiRKIiFl^^ 233 



ige_r_beta_inoase 
ige_r_beta_human 
lr8jmou8e 
lr8 human 



VPDDRLYEELNVYSPIYSELBDKESETSSPVDS 235 

VPBDRVYBBLNIYSATYSBIiBDPGEI4SFFIDL 244 

GRSSQALNEGBSGRKLIiDGHPAPASPAKEKISAIL-- 263 
GQSSQPUIEEGSBECRLLGEtTSVPPSFSRECTrSTAIVXi 270 
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Figure 4: Genes down-regulated in "asthma" versus "healtiiy" mice. 
Sequence R1-OS-B1-E6: 

Gatcaaatgtattctttgttacctcaggggcttcaggggctaggtgacaactcccca^gctagas^ 
tctaagtgttacaggagtgattttttgcc±gtgactttgagatgcccaattagaaccagcctctggc^ 
gggaagcgacaatgagattgcctttatacttcacctggtgcctaggcttgctcttaggcatccatttt^ 
tttcttcatgtcacagaagccagcaaataggtggagtcacatgaaggntcatgatc 

Sequence OtS2-C5: 

Agattgtttgagggataatgatttcaagtgtttagcatctgagcctgcctgtaggttgatttcatctattttttagtaa 

acaagcattctttgttagtcaacatatcacatcaaatatgcggagcattttaaaaagctacfctcate 

catcatctagtcaaacagggtttcaagtgcagacggncacttgcacatgtagcgtggcacatcanataccgg^ 

gatgtgaanctcacacaggggtgttatctgaagcataatggtggcttgggtaatatacatataagctcaanggnac 

cncgaatttccttggaaagaacatnaacctgggaancttttggngncccttacctgcctgnctaanaaacttgac^ 

(xxcaaagattcnctantaaccgncgccantgtgctnacnttctncagatattcctacacttgiigggc^ 

ncctctnnangggccca 
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Figure 5A 
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Figure SB 
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Figure6 
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Figure 7 
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Figures 




A - B C D E 



Fmer180101A2p127 Hybridisation 24/01/01 2p1 37 Probe: OtS1-B7-cDNA 47-51 = 1101 bpcDNA (+1:fiTG: +978: TAGJ 
A: EtBr; B, C: 2 and 5 day exposures; D: interpretation (predicted bands red); E: idem, only predicted bands 



9/24 



wo 02/143d6 



PCTANLOl/00610 



HguieS 



BASE COUNT 6308 a 4234 c 4316 g 4761 1 
ORIGIN 

1 agtggaaaac agacagcatt ttcaacaatg 
61 agaatgccaa ttgatccatt cctatctccb 
121 gaactccaca tasuiaccaga gacactgaaa 
181 aaagatatgg gcacagggga aaaattcctg 
241 tgagaattgt caaatgggac ctcaataaaa 
3 01 gtcaataaga caaaaaaaag ccaccaacag 

3 61 cagataaggg actaatatcc aatatataaa 

4 21 caaataaccc cattaaaaat ggggctcaga 
4 81 ccgaiatggct gagaagcatt tgaaaaaatg 
541 aatcaaaaca accctgagat tccacctcac 
6 01 aggtgacagc agattctgga gaggatgtgg 

6 61 gaattgcaag cttgtacaac cactctggaa 
721 catagtacta ccgaaggatc ccgcaatacc 

7 81 aaccagtaag .aaggacacat cctccactat 
841 aagctggaaa gaacccagat gtccctcaac 
9 01 ttacacaatg gaatactact cagctattac 
961 attgatggac ctggagggca tcatccttag 

1021 caatatgtac tcactgataa gtggatatta 
1081 gatacaattt gcaaaactta tgaaactcaa 
1141 gccccttctt cgaattggga aceiaaacctc 
1201 agctgagacg aaaggatgga ccatctagag 

12 61 agcccccaaa cgctaacacc attgcacaca 
1321 ataactgtcc tgcgatgcta ttccagggcc 

13 81 agctattgga tggatcacag ggcccccaat 
1441 aaagggatct gcaaccctat aggtggaaca 
1501 atogtgtctc tagctgcata tgtatcagaa 
1561 gaaaagagag gccatttggt cttgcaaact 
1621 gccaagaagt ggtagtgggg gggatgggat 
1681 cattggaaat gtaaatgaag aaaatatcta 
1741 gtggcttgat atcttatata aacagcagcc 
18 01 ggaaggttag aggagaaact tttcattttc 
18 61 acaacataga agcagattac ccacattcaa 
1921 attattatta gacagttgcc tattctgact 
1981 gttttttgta ttacagatct cttaggcatc 
2041 ctttggctct tacatacgtt gctgtcttat 
2101 cagccttcta cctgcaacag ccatgcctac 
2161 ctaattatgg tttacaacat agaagcagaa 
2221 tttatacaaa ctaaacatga actaaaataa 
.22 81 attttaaaca gagacaggag actataggtc 
2341 caaagcaaaa aatattttaa gaatatcaat 
24 01 tatcttgctc ccctagcaga attatgtttg 
2461 aggtcaggac ttaacactgg ttgtcacctt 
2521 ttgtcataga agatgggcct aatggctatt 
2581 aatggagtca aatagccatb atatccaggt 
2641 atttagctta tttccaacag gcctggttat 
2701 gtctctcaat gaacctggaa ctatcgattt 
27 61 gaccatcctg tccacttctt acaacactgg 
2821 ttttacctgg gtgctgggat ctgaactcat 
2881 ccaccttgcc aacttggctt gttttcccaa 
2941 tttt.catttt ctccttggaa ctatctgatt 
3001 cccacattca attctcagct tcactgtgaa 
3061 ctaatctgac tttgcagttt cccagctacc 
3121 acccatcagt cagaaatcct gaccacaggt 



gtgctggcaa actggtggtt atcatgtaga 
tgtactaeiag tcaaatctaa gtggatcaag 
cttatagagg agaaaghggg gaeiaagcctc 
aatagaacag catggcttgt gccgtaagat 
ttgaaaaggt tctgtaaggc aaattacacc 
attgggaaag gatctttacc tatcctaaat 
aagaactcaa gaaggtggac tctagaaaat 
gctaaacaaa gatttctcac ctgaggaaaa 
ttcagcatcc ttaatcatca gggaaatgca 
accagtcaga atggctaaga tcaaatattc 
agaaagagga acactcctcc attgttgttg 
atgagtctgg cagttcctca gaaaattgga 
tctcctgggc atatatccaa aagatgttcc 
gttcatagca gccttatttg taatagccag 
agaggaatgg atacagaaat tgtggtatat 
aaagaatgaa tttatgaaat tcataggcta 
taaggtaacc caatcacaaa agaactcaca 
gctcataaac ttagaatacc caagatacaa 
gaagaacgaa gaccaaagtg tggacacttt 
catggaagga gttacagaga caeiagtttgg 
actgccatac ccaggatcca tcccataatc 
ctagcaagat gttgctgaaa ggaccctgat 
tagcaaactc ataagtggat gctcacagtt 
ggaggagcta gagaaagtac ccaatgagct 
acaatatgaa ctaaccagta tcccccggag 
gatgacctag tgaaaagaga ggccatcagt 
ttatatgcct cagtacaggg gagcgttatg 
tggggggatg ttgggggact tatggggtag 
attaataaaa aaaagaaaga aaatgaatat 
tctagcatct caggaagtat ctgtccttag 
tccttggaac tatctgatta tctttggttt 
ttctcagctt cactgtgaac cagctgtctg 
ttgcagtttc ccagtattac agtatttgta 
tcttctttta attaaaacgt aaaaacataa 
cctgattcca ttttgtatct gcctactttc 
tttggtaaca catttgggat tcccataacc 
tagaatatgc attagccaaa gcaattaatg 
catttcccca ctccaggtta cactttgaac 
tgcacttaga ccaataggag atatacaaaa 
gttatttttc aagcagtcat tttctgggat 
tgtcaagaag aaagtgaggg gcttcctggc 
gtgcttcatt cttgtgatgc catagaggca 
gtagatctct gttgtctcct ttgtcctggg 
aaataaaatc tttatatcct ataatcatga 
caggtcactc atcttatgtt ttgagaaagg 
gactaggtta gtagatcaat gaactcctgt 
agttacaggt gagtgctgcc acgtctggct 
gcttgtgcag taagcacttt acccaatgaa 
aattctacaa ttctgatata gctagggaac 
atctttggtt tacaacatag acgcagatta 
ccagctgtct gaatattatt agacagttgc 
acagtgcaat gaggtttgag gaatgtttcc 
tctcaataga gaggtgcatg agaacagceia 
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Figure 9, Contd. 

3181 agtcagcaga aatacccact gttcaggaca 

32 41 ggcagaggaa ctgggaagat gggatattgc 

33 01 gctctcctac attcagcata ggtgaaaagg 

33 61 ttgaaatggc acccataatt tggtcacact 
3421 ttccaaaatt caataccctt ccttaaaiaaa 

34 81 ttgatatatc tggcaaaaga taggctgtgt 
3541 cgcaatacat gggcttcctt tttccccttc 
36 01 gggataaaag ctgtagtctc cagcattccc 

36 61 gactccacag aagccaagat gcagcctctt 

37 21 gggagcatgg tgagggaagt cagagggttc 
3781 gtgcttgact ggtgctctct tccctcagac 
3841 tattctatta aaagctccag actacgacca 
3901 acatggtggg gggctgagaa aaaaatgggt 
39 61 aaggctagga ctctgaactt cctcttcttg 
4021 gctacgggaa ggctggggta gatggctagg 
4081 ctagggaagg aaatcatggt ccatgggaaa 
4141 tgatactgtg gaagttggga cagggaattg 
42 01 gaattaagag tcttggggaa gtagaagctg 

42 61 aggatggagc agaaaatcag aagctttgag 

43 21 ccatggggag gtagaatctg agtctagatt 

43 81 tggaaccagg ctactaaaaa gtccactttt 

44 41 gtccccttgg tcctgcagct gctctccttc 

45 01 cttttccaag gtcaggcaca atgaagggct 

45 61 ttttaggtct gggagggaaa tggacagtgc 
4621 ctgactctgg tataggacag aatgagaaaa 
4681 tccttatggc tcagcatctt ctgagtggca 
4741 agatattaat gagcaactgc ctcagactct 

46 01 tactggggaa gctgaggcac aatgataatt 

48 61 aacataatga gacctatctb taaaaaaaaa 
4921 gaaagaaaga aaagttgaca gtgtatctga 

49 81 ataatgaaat tatttttccc cttcctcaca 
5041 aaggaacaag agaagatcct ccaggaactg 
5101 ccaatactcg gaagtatcat ggactcagga 
5161 aattgtcaga tctcttagag cctcaatttt 
52 21 aacaacaaca aaaaatggta cttggtatca 

52 81 gtcttcaggg gctatgttca tagtaagtac 

53 41 gacattcaat gttcccagaa gacatgcaca 

54 01 agcagatact acatattcat tggggccata 
54 61 cacagtcagt actcaattga atagtfcctct 
5521 ttctcccagt caagaggata atactgggga 
5581 tgttgggaag tgaataaggg aatgtttccc 
5641 ggttaagtag acaacaaaca taatcatgta 
57 01 gggattagat gctcttctca gtgttctgtt 

57 61 tcaatcagaa actgtcctag atgctggaat 
5821 gggaaggtaa gggagggata accacttatg 

58 81 actgaaattt atctaaaaag taaaataaca 
5941 aagtgcttgc ttccaagcct aatgacctga 
60 01 gagaactcct acaagtcttc ctctgacctc 
6061 ccacatacaa teiaataaatg cttttttttt 
6121 ataatggcac tttgtttttc ttgacacagc 
6181 tgagtccatg caggcgaaga tcactgagca 
6241 gtgagaaagc agcagtccaa gctgctgggt 
63 01 tctttgagcc ttggtttcct catctgtaaa 

63 61 atttgctcct tacagggact gtacatgcaa 
6421 gtgtaggcac tcagtgctcc aaaggaccat 

64 81 agtggtcata tgtacagagt aaactcaatg 
6541 aa'ttcaatgt cttgactcct attctgaact 



tagcaaagaa agatagcctg gagtcagaag 
tctcctacat tcagcatagg tgaaaatatc 
gcataacaaa gtagatttat tgtattggct 
atgaacacac cagttcttcc tgctacaaaa 
caaacaaaca aacaaacaaa aaactaagtc 
caaaggtgca gcccctcccc taggctcttc 
cggagtgaaa ggacatttag agaacttcag 
atgcaccagg ggacagcggc aaccatgagt 
agctccatgg gtgaggctgg gctgggttct 
tgctcagagg tgagcccgcc cagctgactg 
gatgatgagt tgatggtcag cggcagcagg 
aattctggaa tcaagtgttt ggcaggtaca 
cttttcctca aagtgggttt tcgggagttg 
ggaagataga ggcgggacaa ggaatggagc 
ggagacatca caggttgtgg aaggaggagg 
ggggatggta ggacacgaaa acttgggcta 
agggtcctgg aaaatggagg gtgatgcaag 
gggtagggaa ctgagggtgt gggtagatgg 
aagattgagg ccagggaaca aaaccatggc 
cacatgccag gtgggagggg gacgctgttc 
tccctggaag gatgctcggg acacagccaa 
ctgttcttgg ctgggctcct gctgatcatt 
tagctcttgc aggaccttca cctagggcca 
aggtggatgg catatcttta aaggacgtcc 
agaagcatgg gtggatcctg gattcatttc 
ggttttctaa tcttcaaaca gaattaagga 
ggagtactgc catgtgccta tagtcccagc 
tgtgccaaag aatatgagag aagccttgac 
aagaaagaaa gaaagaaaga aagaaagaaa 
gtgcaggact tgacacacag gaagtattta 
gtctccaaaa ccccaaatac .cgagaggcag 
acccagctga cagatgagct tagtgagtga 
aggctctagg gaaaggggtc aattttccta 
Gtcaagtctg tgaattcata ccacaagatt 
atatgagttg ttacacagta ggttctgagt 
tcaatatcca caaggatcat atacacagta 
tacttggcac acaacatgta ctgtgcatgc 
aacacatgta atattcacag gcctcacata 
tgggttttgt tctgattgct aggcatcaaa 
ctccagcagg ttcaggttgt gggtgggagg 
taggatgctg tgtcactctg gagggcctga 
agggtgggtt tatcctgacc tgcctctcct 
tcccagtctt caaaggagat aaaacaaaca 
ggcagcaccc acctgtagtc tgagctactg 
tgcaggagtt tgatagaagc atagatgcca 
catgagccgg tgagatagct tagcagacaa 
attcaatccc ttgaactcac ctggcaggag 
cattcacaca aacatgtatg ccccctggtc 
tggagaccag tgatacatgg tagatattta 
gtccaggatc cccatctccc aagggaagaa 
actgatgcag ctgaaaactg aactctgtga 
ctgtaggggc cagttttgag ccatcagacc 
ttgaaaacac aaagtaacag caaggatgat 
aagaactcac atccccaggg gttgttcaca 
gcatacatac cttcaacgtc taatgttcac 
ttcacagtgc tgtacacaga gtagatattc 
ctctctctat ttcacctatc agaggagtgg 
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Figxire 9, Contd. 

66 01 acaggaactc ctgggctttc ctggggttga 
6661 gttctccagft gtgttgtgtc aagggaggac 
6721 agaaaaggaa cataggtatt cattcaagtg 
6781 caggattaga tcccttctga atgttgactc 
6841 caatcagaaa cc3tcccata aactggggtg 
69 01 ggaactggaa aggggatgtt tatttgtgcc 
69 61 gttcaaaaaa tatgacatga gatctcccag 
7021 ataatggcag ttctttactt ttttctccat 
7081 cttccagggg cagaatgagt ccatacaaga 
7141 ggctgaactt cgtgagtgat aeiaaaaccag 
72 01 tcaattttct tgagtcattt gacttattba 

72 61 ccacaagtgg cagcaaggac aacacttgat 

73 21 gttgataggg accatacaca cattagatac 
73 81 ggtactcagt attcacaggg ccatgcacac 
7441 tatacactag gcactcaaca tttacaaagc 
75 01 attctataga atgaatattt atcaaaaggc 
75 61 aacaagtcca cagtagctgt ctacatgctg 
7621 ccttgagtct ggatgccaca gagtcctgat 
7681 gatcatcagg ccacaatgaa aatctgaagg 
7741 gcaccagaga cagcaatagg gtagatggga 
78 01 actggcaggt gttccttacc ctgttaatct 

78 61 aaggtgtgtc tcttggttgt cattctagat 

79 21 acacagtagg gactcaattt tcactgaatt 
79 81 gggattgtgc acagagtcat cacacagtgt 
8041 atattcagag gtaacatgca catgtttggc 
8101 tctcaccaca caggagagga agtggaggca 
8161 tataggaaaa aactgtccct gatcctggcrt 
82 21 aggaggccaa gggatgttgt atccttttgc 

82 81 tgagctccat ctcaaaagag aaatgacatg 

83 41 tcagctgcag ttccccatct ttttttcttg 

84 01 taaaggatga ttctaagcag gagaagatct 

84 61 tctgtgagtg aacagaaacc agaggcctca 

85 21 aattctttga gttttcagac atctttgatc 
85 81 tgtagcagca aggatagcaa tkggtattta 
8641 attaacaggg gctgtgcaca atgaacactg 
87 01 tcagtgttca caaacaccat aagctcatct 

87 61 ctccttccaa actaaagaaa gaagagctag 

88 21 gtttcaaagg gatgtagaaa gcagaaaaga 
88 81 gggccctgac tcaggagagt ttgaaggcta 
8941 cacttcccca acagtccgcc tgtgtcgact 
90 01 aaattgttac ttcttctcca agtcccagcg 
9061 agaagtgaag gctcaactag tcatcatcaa 
9121 actccatcct tgtctggtct gtgcacctgg 
9181 ccagagttat gtgaggaaaa gaagagacgg 

92 41 tgagtgcttt ggggacacct aaaatgcagt 

93 01 gccatctcct cttggagaga taaaagtctt 

93 61 acaaagtgct tgcctctaag cctcacaccc 

94 21 taggagagaa tcaactctbt aagatgccct 
94 81 cccatccaga catagaagta gacataatta 
9541 gcttcacaag cttgaagacc ttgagttcaa 
9601 ggctcagtag atgaaggcgc ttgctgccaa 

96 61 gttcagagaa ccaaccccta taaattgtcc 

97 21 ccataagaca tatacataga taagcatgca 

97 81 ctcctggtgt aaatattctc accatgacag 

98 41 aactgaaaag aaagggtatg tttcttaggt 
9901 acattaaagc cagccatgag gaaattctat 
9961 gagccatcca gcaacattag cagaattggg 



ggagggattt aggaggcaga gtagggagta 
cttcactctg gagggcctga agatttgaag 
tgggctcatt ctaaccccca accccagctc 
tcccagtctc caggaaagta aacatggcat 
gcoiacctctg cctgcagtcc tagccactgg 
tgaatttgta acaagctgtg tcatagtgtg 
ggataggcaa tggcacacag tagctattta 
ttttcttggc acagtgtcca ggattcccat 
gaagatctct gagcaactga tgcagctgaa 
aggttctgag gcctccagac actatagggg 
tgcctcagtt tcttcatctg tgaattgagg 
gtttacagag gcacccagta ggcattcagt 
ttggtgttta taagcaccat gcatacatta 
agtaggtact atgtgttcat agggtccata 
ctgtattggt taggttctct gagagaacaa 
tctactagat tagtttacac aatatggtct 
cagaggatga gaacatagta gatgcccagt 
ctggggcctg gaggattcct ggaaagcaca 
tgtaaggatc aacatcagca' gagaatagat 
agatggacag acaacagcag ccctgccatc 
ttcctagaaa taccctcata gccctgccct 
acaatcatat taacatcaat tgtgckgtga 
tgtacacata gtaggcagtc agtgatcaca 
tcttgaagtt atgcacagag taggaactca 
tctcagttaa gtcagtctac tggcctctgt 
agattcctgg gkgttaggtc tctgaatctt 
tgtggtactt gcctgaaatc caagctcctc 
ctaggagttt gagatgttcc gacaacaggg 
tccctgggga tgtagttcaa gtcagtgtac 
gtccagtttc caagatctcc agcttcccgg 
accaacagct ggtacagatg aagactgaac 
ggagcctcag gcagccatta ctttgggtca 
ttcagttccc tctctaaatt gggcctataa 
taggagttct gcaaacagca ggcactcaat 
agtgtgcata gttgtgcaca cttcaggaac 
tctatcctct gttctgajact ttaaccccta 
gactcaggag tcttcctgag ttcccctaga 
aatggttccc caggatgctg tgtcaaggga 
atcaggcaca agatcacagg catcctaacc 
ctgcccctgg gactggacat tcctcctagg 
gaiactggaat gacgccgtca cagcttgcaa 
tagtgatgaa gagcaggtac atttagtggg 
ctcctgatca cataagctta agataatttg 
gggtcctgag ccctttagat agaacatttg 
agatatcatc tttgtactgg tcactattta 
ggtgtgcctg ctaattaaat agcacagcag 
tgagttcaat tcctaggacc cccgtggtaa 
ctgacagaca tacctgcact gtggcatatg 
taagaaiaaaa tgaagtcctg acatgggtct 
atccaaagat aaagaggaat ggggtgagat 
gcctgacaat ttatcctctg aacctacatg 
tttgacctct atgtacaggc atattaatat 
tacacgcata acctgatatg atatgtaatt 
cttcaagttt ataatgggat gccactgaag 
aaccatgaat tagcatcatt tgcttctatc 
agactcattc tatagactca gaattcttaa 
gagggatgaa cagctgtgta attcgtgtgt 
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10021 gtgcgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gttgctatct 
10081 ttcagacagg gtctcactct agttctatct ggcctggaac tcacagaaat cctgtgggtt 
10141 tctgagatta aaggcatgta ccsgtcatgtc catgcagcta ggtaccaccc tatgccaagt 
10201 gaatgtactg ccataggcta cagatgtaaa aatagctgac accatctaag cacacatgag 
10261 tactcatggc ctgatatagc ataaggggaa aagataatgt tgtaagtaga agtttctgcc 
10321 tgaggttggg gagacaagct gaaagtagga aactctcccc tgactgtcct cctctttacc 
103 81 tccagacctt cctgcagcag acttctaagg ctaaaggacc aacctggatg ggcctgtcag 
10441 acctgaagaa ggaggccacg tggctctggg tagatggttc tactctgtca tccaggtaga 
105 01 tccagtgaac aacc3gtagt gtagtccaga caggtctctg atgttctgat agctacctgt 
10561 gagtctcatc ctcttcttcc tcacctctta gaaataagag ccacccatat tagctgatgg 
10621 aaggaagttt tcctacccat gcacagatag ciatatcagca aatcccacca tcaaagcaac 
10681 aagaaaaact tccccctgag gggtgttaat tttaatgtag gctattagta gaaaatacaa 
10741 aataaagtaa ggccacaggg taaggggact attaacattg aiaagatatat tattgggttg 
10801 gggatataaa tatgttcatt aagtagcata aggtttgatc cccccattgc atagtctgat 
108 61 atggtggtcc atgcctataa caccagcagt tggaaggtag agggagaaga atcagttcaa 
10921 tgttatcttc agctacaaaa tgggttctga gacagcctga gctacacagg aaggaagggg 
10981 gagagagaaa gagaaaagca ggtagggaag gaaatgtaaa gaaggggaag aggacaacag 
110 41 tagcttaaag ggagtttata tggatgttca ccgatcccac agcacaacac agagaacatg 
11101 gggaagaacc acaacaaatc agaataaaaa ggaaggacac actgtgggaa agaaccttta 
11161 ctttgttgtc catgcataag aacaggagag actggcttgg catctattag tttaccattt 
11221 taactttctg atccctaatt gtcttacaca tgcttggcat gtggcagatg tattgtggac 
11281 cagaatgcaa gaacccagta aggaaggcaa aatccagatt gattggttta caccacaaaa 

113 41 ataaaataaa ataaaataaa ataaaataaa ataaaataaa ataaaataaa ataaaataaa 

114 01 atagaaaaac ccacaccact ccttcaatgt aggatataac aagagtcatt ttccaaagcc 
114 61 agcagaccca ggcatgcccc catctccaga ggaaggccca tctacaatat gcattctgga 
11521 aggaggtaaa gacattgagt ttcagaaagc taaaaatatg gcatggbtca cagcatgcca 
11581 ctggagcaga ctaacgtttt tctggctgac tttccagatt ccagaaatat tggaatagag 
11641 gggagcctaa caacatcggt gaggaagact gtgtcgaatt tgctggggat ggctggaatg 
117 01 actctaaatg tgaactcaaa aagttctgga tctgcaagaa gtctgcaacc ccatgcactg 

117 61 aaggctagct catctccgct cctaccttca tgccattctg ccaggcacat ggatgtgcct 

118 21 cactttcgtg ccagctcctt cttcctgcct gttggcctca ggatcgtgaa aaaggctctg 
118 81 ggattcttct ttttatcaga tttttcatcc tctgcattta tcatagtttc attfcctgttg 
11941 atgtgataaa actctctaiac caaaaacaac taaggcagaa aggggtttat tttaccttac 
120 01 attccagatg agagcaggga ggtcaggatg gcaggaactt aagacaattg gtcacatcac 
120 61 atcaacagcc aggaggagac agaagtatgt gcaagctaac gcacacattt gcttattctc 
12121 agttccattt tcctattcct atagtttagg acccctgcct aggaaatggt gccattcata 
12181 gttggctaga tgttcccacc tctgttaact tcaataagac aagcccccac agacatgctc 
12241 actggccaac ccaatgcagg caatacacca ttgagcctct tcccaggtga ctatacgctg 
123 01 tgtcaggctg actatcacaa agggactcac tattgtcctt ttgctttcag gtttctctgg 

123 61 gcttagggct cactgttgtc cccccacttc agtgcagtta cctgatgtag gatgctttca 
12421 gaatctgggt gttttccatt aacctactcc atcttccttg ctgagacaca tacactcaaa 

124 81 ggtcagaaga agacattggt gttctctttg atagctcttt actcccttga gacaggagtt 
12541 ggagttcatt atttttttag caaggctggt gatctgaaag atccaacatt tttctgtctc 

126 01 cactcacctc ctaaatgaag ttacagtcac atgtggccat gtctggcctc taacaattac 
12661 tagggcttca aggtcaggcc ctctttcttg cacatcagca ctcttatcca ctaagcatct 
12721 ccccagccat ttgtctattg tcaggtagtc tagtttactg ttgctgtaat aaagtcctga 

127 81 caaaatgcaa gttggaagag aaatggatta tttgacttac aattctagat tgtagctcat 

128 41 ccctgcagga atatcaagga aggaacttga atcagctcat gatattacat ccaaaagcag 

129 01 agagaataag ttgcatgcat gcctaatttt tctactgcaa tacagtcgcc caactccaga 
12961 gaatggtgct gccatattag gatgggtttc tgttcaattg acttaagaca atgacccccc 
13021 ccatggatat ttctgcaacc tcgcccaaaa tagaccttat tgaggtatat tcttctaggt 
13081 tgtgtcaaac tggcaactaa agctaaccat cacatcaagt cctatctgcc tagtccccta 
13141 agacttgatc ctatctctgt atactttcat tctatctgtt cacttacatc aacctgcctg 
132 01 aaaacttttg gctaggaacc ttccctggcc tctgtagctc atcatgcaaa ctaaagcatg 

132 61 aagatcattc ttcttctcca tctatgactt ccaggcatca tcacacaaat atttcagctc 

133 21 aggtgctgga gaaacggctc agcagttaag aatgcactca ttgctctcct agaggagcat 
133 81 agctctcagc aatcgtacct gatgaaactc cagctccagg gaatctatca cccttttatg 
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Figure 9, Contd. 

134 41 gcttctgtgt gcatttgaac ttatgtgggg tataaacaca catacacaca cattgtacat 

135 01 gttatatata tatattatat atacatatat acatacacac atatgtatat gtataatcag 
13561 ctggttccta tcttggagat atcatggtgg atactgagag ctccaagatt tctcctcaga 
13621 agagaatgtc ttttccttct attagacagt attctattct attccaattg atctgtgggg 
13681 tgtgtgtgct gtgtgtgtgt gtttgtgtgt gtgcacgcgc gcgtgcatgc gcatgcacat 
13741 acacaggtac cacgatttat tttttattac tatggctggg gcagaagtca ctgagaccct 
138 01 tctttaagat ccctattagc aaactccata attttcccag aaactatcca taaagttggt 
138 61 tttccagcat ctgacacaat ctgttcaggc ctttggctgt gactgtttgt ggctttggtt 
13921 gtggctgtgg ccgtggctgc attcactgaa atatctatga ccagtccctt aagattgttg 
13981 aaagccatat ttagaatgta gcttgtcaat atgaccattt atgaaaacag cagtactaag 
14041 tttcctccag gtgtatggcc tcaccagctg tggatttttg gtcaaatttt gtaccagtca 
14101 tgaattcctt cctaaagaga aggcatcaat acagtaagaa atagttggac actcccataa 
14161 cagtcatgca tcagtggaaa catatttaat aaagaaaata caacacacaa ccacttttcc 
14221 aaacaacttt tgctttattt gtttttttaa aaagaaagcc aatatttact tttcatcttt 

142 81 agtcttaata taaattttaa aaagatgtgt gtgaatacct ttttgcacat tcctttccta 

143 41 atgcctttta tctcagctga acatctcaac ttcttgtcgt tgcttcttca tcttaacatc 

144 01 tgtatttcca ctctcctctg gacttaatat ctggtcccac aactccacct aaaaattctg 

144 61 tctctactgg aggccacatt ggtactagga actccaaaag tctcctgatc taccaaagac 
14521 cacactggca ttaggaaaca aacaaacaaa caaacaaaca aacaaaacaa aacttcagtt 

145 81 acctggaacc tcagagggca tgccagttcc cagaacccca gaatttcaga ggttagttca 
14641 catagggcac caaaccactg atggagacac actactagac ctgaagactt attggtcatc 
147 01 agaaccatag gttactcaaa ccagaagacc agaaaggaaa ccaaagcagt gggaaaaaac 

147 61 atccaacaaa gataaagtca gcaatgatca cctaaacata taataaccaa acccagatga 

148 21 ctagaggcca gcatatgaac acagtcaaca atatccaagg caatacatca ccaccagagc 
148 81 tatcctccta cagaaagcac tgaatttttt taacacagct gaagcacatg aaaattacct 
14941 taaatccaat cttatgaaga taatagagac ctttaaagaa gaaatacaaa aaaaaaaaac 
15001 cttaaacaaa tcagggtgag agtaagggag gcaaacagat aaaggaatgt gtttaagatg 
15061 tgaaaataga aatagacgaa taaatgaaat acaaactgat ggaatactgg aaatggaaaa 
15121 tctaggtaag ttaacagaac ctacagacag aagtatcact aacagaatac aagagatgga 
15181 aaaggatatc aggcatagaa gataagatag aagaaactaa tatggcattt aaaaaatgtt 
15241 atatctaaaa aggtcctgac acaaaatgtt caggaaatca aggaacctat aaagagacca 
153 01 aacctaagaa caataggaat agaagaggga gatttccagc tcagaattct taggaaaaaa 

153 61 tacctaacct aaagaaggtg atgcctataa aggtacaaga aacatacaga agaccaaata 

154 21 tgttggacca gaaaagaaag tcttcccaag agataataat caaaacacta aatgtacaga 
154 81 gggaagaata ttaaaagcta aaagaggaaa aggcacaaaa aaaaccaaca acaacaacaa 
15541 aaacatgtaa aggcaaacct agtagaatta tgccctactt ctcaacagaa aatctaaaaa 
15601 gctagaaaag catggacaga tgtattacaa actctgagag accacagata tcagcccaga 
15661 cgactgtaac aagcaaaact ttcaatcacc atagatggag aaaacaagat attctatgtc 
157 21 aaacccaaat ctaaatacga tctttctatt aatccagccc tacagaggct acaagaagga 

157 81 aaacttcgtt ggtccgggac ccgccgaact taggaaatta gtctgaacag gtgagagggt 

158 41 gcgccagaga acctgacagc ttctggaaca ggcagaagca cagaggcgct gaggcagcac 
15901 cctgtgtggg ccggggacag ccggccacct tccggaccgg aggacaggtg cccacccggc 

159 61 aggggaggcg gcctaagcca cagcagcagc ggtcgccatc ttggtccggg acccgccgaa 
16021 cttaggaaat tagtctgaac aggtgagagg gtgcgccaga gaacctgaca gcttctggaa 
16081 caggcagaag cacagaggcg ctgaggcagc accctgtgtg ggccggggac agccggccac 
16141 cttccggacc ggaggacagg tgcccacccg gcaggggagg cggcctaagc cacagcagca 
152 01 gcggtcgcca tcttggtccg ggacccgccg aacttaggaa attagtctga acaggtgaga 

162 61 gggtgcgcca gagaacctga cagcttctgg aacaggcgga agcacagagg cgctgaggca 

163 21 gcaccctgtg tgggccgggg acagccggcc accttccgga ccagaggaca ggtgcccacc 
16381 cggctgggga ggcggcctaa gccacagcag cagcggtcgc catcttggtc cgggacccgc 
16441 cgaacttagg aaattagtct gaacaggtga gagggtgcac cagagaacct gacagcttct 
16501 ggaacaggca gaagcacaga ggcgctgagg cagcaccctg tgtgggctgg ggacagccgg 
165 61 ccaccttccg gaccagagga caggtgcccg cccggctggg gaggcgacct aagccacagc 
16621 agcagcggtc gccatcttgg tccgggaccc gccgaactta gggaattagt ctgaacaggt 
16681 gagagggtgc gccagagaac ctgacagctt ctggaacagg cggaagcaca gaggcgctga 
16741 ggcagcaccc tttgtgggcc ggggacaccc agccaccgtc cggaccggag gacaggtgcc 
16801 tgtccggctg gggaggcggc ctaagccaca gcagcagcgg tcgccatctt ggfcccgagac 
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168 61 ccgccgaact taggaaatta gtctgaacag gtgagagggt gcgccagaga acctgacagc 
16921 ttctggaaca ggcagaagca cagaggcgct gaggcagcac cctgtgtggg ccggggacag 
16981 ccggccacct tccggaccgg aggacaggtg cccacccggc aggggaggog gcctaagcca 
17041 cagcagcagc ggtcaccatc ttggtcccgg gactccaagg aacttaggaa tttagtctgc 
17101 ttaggtgaga gtctgtacca cctgggaact gccaaagcaa cacagbgtct gagaaaggtc 
17161 ctgttttggg ccttcttctt cggccaggag gaggtccaaa tacaagatat ctgcgcacct 
17221 tccctgtaag agagcttgcc agcagagagt gctctgagca ctgaaactca gaggagagaa 
172 81 tctgtctccc aggtctgctg atagacggta acagaatcac cagaagaaca atctctaaac 
17341 agagtcaact ataactacta actccagaga ttaccagatg gcgaaaggta aacggaggaia 
17401 tcttactaac aggaaccaag accactcacc atcaccagaa cccagcacac ccacttcgcc 
17461 cagtccaggg aaccccaaca cacctgagaa cctagaccta gatttaaaag catatctcat 
17521 gatgatggta gaggacatca agaaggactt taataaatca cttaaagaaa tacaggagaa 
17581 cactgctciaa gagttacaag tccttaaaga aaaacaggaa aacacaatca aacaggtaga 
17641 agtccttaca gaaaaagagg aaaaaacata caaacaggtg atggaaaatg aacaaaacca 
17701 tactagacct aaaaagggaa gtagacacaa taaagaaaac tcaaagcgag gcaacgctag 

177 61 agatagaeiac cctaggaaag aaatctggaa ccatagattt gagcatcagc aacagaatac 
17821 aagagatgga agagagaatc tcaggtgcag aagattccat agagaacatc ggcacaacaa 

178 81 tcaaagaciaa tggaaaatgc aaaaagatcc taactcaaaa tatacaggaa atccaggaca 
17941 caataagaag 'accaaacgta oggataatag gagtggatga gaatgaagat tttcaactca 
18001 aaggtccagc aaacatcttc aacaaaatta ttgaagaaaa cttcccaaat ctaaagaatg 
180 61 agatgcatat gaacatacaa gaagcctaca gaactccaaa tagactggac cagaaaagaa 
18121 attcctcccg acacataata atcagaacat caaatgcact aaataaagat agaatactaa 
18181 aagcagtaag ggaaaaaggt caagtaacat ataaaggcaa gcctatcaga attacaccag 
18241 atttttcacc agagactatg aaagccagaa gagcctggac agatgttata cagacactaa 
183 01 gagaacacaa actgcagccc aggcbactat acccagccaa actctcaatt atcatagagg 
18361 gagsiaaccaa agtattccac gacaaaacca aattcacgca ttatctctcc acgaatccag 
18421 cccttcaaag gataataaca gaaaaaaacc aatacaagaa cgggaacaac gccctagaaa 
18481 aaacaagaiag gtaatccctc aacaaaccta aaagaagaca gccacaagaa cagaatgcca 
18541 cctttaacaa ctaaaataac aggaagcaac aattactttt ccttaatatc tcttaacatc 
18601 aatggtctca actcgccaat aaaaagacat agactaacaa ctggctacac aaacaagacc 

186 61 caacattttg ctgcttacag gaaactcatc tcagagaaaa agatagacac' tacctcagaa 
18721 tgaaaggctg gaaacaattt tccaagcaaa tggtatgaag aaacaagcag gagtagccat 

187 81 cctaatatct gat^iagatga cttccaaccc aaagtcatca eiaaaagacaa ggagggacac 
18841 ttcattctca tcaaaggtaa aatcctccaa gagg.aactct caattctgaa tatctatgct 
18901 ccaEiatacaa gagcagccac attcactaaa gaaactttag taaagctcaa agcacacatt 
18961 gcgcctcaca caataatagt gggagacttc aacacaccac tttcaccaat ggacagatca 
19021 tggeiaacaga aactaaacag ggacacactg aaactaacag aagtgatgaa acaaatggat 
19081 ctgacagata tctacagaac attttaccct aaaacaaaag gatatacctt cttctcagca 
19141 cctcatggta ccttctccaa aattgaccac ataataggtc acaaatcagg cctcaacaga 
192 01 ttcaaaaata ttgaaattgt cccatgtatc ctatcagatc accatgcact aaggctgatc 

192 61 ttcaataaca aaataaataa cagaaagcca acattcacat ggaaactgaa caacactctt 
19321 ctcaatgata ccttggtcaa ggaaggaata aagaaagaaa ttaaagactt tttagagttt 

193 81 ciatgaaaatg aagccacaac gtacccaaac ctttgggaca caatgaaagc atttctaaga 
19441 gggaaactca tagctatgag tgccttcaag aaaaaacggg agagagcaca tactagcagc 
195 01 ttgacacaca tctaaaagct ctagaaaaaa aggaagcaat tcacccagag gagtagacgg 
19561 caggatataa tcaaactcgg ggtgaaatca accaagtgaa cagagactat tcagatacc 
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Figure 10 

1 MSDSTEAKMQ PL86MDDDBL MVSQSRYSIK 

61 FLFLAGIiIiLI IIjFQVSKTPN TERQKEQBKI 

121 EQIiMQLKTEL L6RIPXPQQQ NBSIQEKISE 

181 LVQMKTELPR LCRLCPWDWT FliLGNCYFFS 

241 PLQQTSKAKG PTWMOLSDLK KBATWLWVDG 

301 GWNDSKCELK KFWICKKSAT PCTEG 



SSRLRPNTSGI KCIiAGCSGHS QVPLVLQLLS 60 
LQELTQLTDE LTSRIPISQ6 KNESMQAKIT 120 
QLMQLKAELL SKISSFPVKD DSKQEKIYQQ 180 
KSQRNWNDAV TACKEVKAQL VIINSDEEQT 240 
STIiSSRFQKY WNRGEPNNIG EEDCVEFAGD 300 

325 
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Sequence £Dnxiat is Pearson 
Sequence 1: AAF77072 404 aa 
Sequence 2: OiB7-OBF 325 aa 
Sequences (1:^ Aligned. Score: 45 



AAF77072 
OtB7-ORF 



MSDSKBPRLQQLGLLEEEQLRGLG FRQTRGYKSLAGCLGHG- -PLVLOIjLS 49 

MSDSTEAKMQPLSS MDDDELMVSGSRY SI KSSRLRPNSG I KCLAGCSGHSQVPL VDQLLS 6 0 



**** 4- . . * * 
• • • • 



* * it*** *t* ******** 



AAF77072 
OtB7-ORP 



FTLLAQ IjLVQVSKVPSSISQEQSRQnAIYQNLTQLKAAVGELSEKSKLQEIYQBLT 105 

FLPLAGLLLIILFQVS!CrPN--TERQKEQEKILQEIjTQi:jT-- -DELTSR 104 



• • • • • • 



AAF77072 
OtB7-ORF 



QLKAAVGELPEKSKIiQEIYQELTRLKAAVGELPEKSKIiQEIYQELTWLKAAVGELPEKS K 165 
1 PISQGKNESMQAKITEQUyiQLKTEL- - - 130 



• « • • • • 



AAF77072 
OtB7-ORF 



MQEIYQELTRLKAAVGELPEKSKQQBIYQBLTRLK^VGELPEKSKOQEIYQELTRLfOU^ 225 
LSRIPIFQGQN--ESIQEKISEQIjMQLKAEL- -LSKISSFP 167 



A'A»«4r •«A ' It it ^ • 4r 4r 



AAF77072 
OtB7-ORF 



VGELPEKSKQQEIYQELTQLKAAVERLCHPCPWEWTFFX5GNCYFMSNSQRNWHDSITACK 285 
VKDDSKQEKIYQQLVQMKTELFRLCRLCPWDWTFLLGNCYPFSKSQRNWNDAVTACK 224 

« • * . * • • It-k-k » ifitHitlt • * » *1iiticit • It » • Itifk 1c 



AAF77072 
OtB7-ORP 



EVGAQLWIKSABEQNFLQI/}SSRSKrRFTWMGLSDIJ9QEGTWQWVb^ 345 
EVKAQItVX INSDEE QTFIjQ -QTSKAKQ PTf«MGLS DIiKKE ATWLWVDGSTXiSSRFQKYWNR 283 



** ***** * *..**** 

• > a * • • • 



AAF7707 2 
OtB7-ORF 



GEPNNVGEEDCTVEFSGNGWNDDKCNIAKFWICKKSAASCSRDEEQFLSPAPATPNPPPA 404 

GEPNNIGEEDCVEFAGDGWNDSKCELKKFWICKKSATPCTEG 325 

*********** **.*.***« ** . * ********** *. 
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Figure 12 
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Figure 13 
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FIGUKS 14 



Q6b-5 

HuCLCAl 
HuCIiCA4 
MuCaCX: 
HuCZ<CA2 



- -MBSLKS FVFIiLXIiHIiLEGVIiSBSL- 

- -KGPFKSSVFZIiIIiHZi&BGAIiSNSL- 
— KOLPRGFVFLLVLCIitH-QSNTSF- 

- -MVPQLQVUjPIiTtHIiLQ-NTBSSM- 



-ZQUQiNGYBGIVIAIDHDVPBDBAIiiaH 52 
-IQZdmNGTBGIWAIDFHVPBDBTIiIQQ 52 
-IKLKNNGFBDIVIVZDPSVPEDBKIIEQ 51 
-VHIiNSNGYEGWIAINPSVPBDBRLIPS 51 



NI^RSIAGPICNLKFVTLLVAliSSBIiPFiaAGVQIiQDNCr^ 60 



•• ••••••• • • «• • 



adb-5 

HuCLCAl 

RuCIiaV4 

MuCaCC 

HuCLCA2 



Gob-S 

HuCLCAl 

RuCLCM 

MuCaOC 

HUCLCA2 



Gc5b-5 

HuCLCAl 

HUCLCA4 

MuCaCC 

HUCLCA2 



.Gob-5 
HuCLCAl 
HUCLCA4 
MCaCC 
HUCLCA2 



Gob-5 

HuCLCAl 

HuCLCA4 

MCaCC 

HUCLCA2 



XXDMVTQASPYLFEATQKRFYFiCHVAILIPESWKAKPEyr^ 112 

IKDKV'ZQASLyLFBATOKRFyFKNVMLIPErHEZ^^ 112 

ZEDNVTTASTyLFEATBiaiFFFK»VSILZPENWKElJPQYKRPKB^^ 111 

IIOMVTQASTyLPEASQCmvyFiailSXLVPMTHKSKPEYLHPKRECT 111 

ZKENITBASFYLFNATKRRVFFRNIKILIPATVfKAZl-miSKIKQESYBKANVI^^ 119 



• • • • « 



• ■ ■ • ft 



GNDEPVTEHIGjJOpEKGIRIHLTPDFLAaKKLTQ- YQPQDRTFVHEWAHFRWOVFNErnni 171 
GNDBPYTE 



O SEKGERIHLTPDFXAQKKLAE - YGPQQKAFVHENAHLRHGVFDEYNH 171 

GIU>Binn^FT£C(;EEGEYIHFTPDLLLGKKQNB-yGPPGiaiFVH^ 170 

BGDDPYTLQyGC0;DRGQYIKFTPIIFLLTDinA£-yGPR6RVFVHEHAHL!W6^^ 170 

HGDDPYTLQYRC D $ECE6BnriHFTPHFLL!n>NLTAGyG6RGRVFVHSWAHLRS9GVFDEY^ 179 
^..* ♦*:**:;! .1 **. ,8 *******,*****:*** 

DBItFYLSKGK- PQAVE C lAAITGKNQVRP 0 )GGS C! OTGl^ riDRVTGLYKDNCVFVPPP 230 
DEKFYLSNGR- IQAVI C JAGITGTNWKK O )GGS & rTK- R 'PNKVTGLYEKGCEPVLQS 229 
OQPFYRAICSfQECIEATi; C JAGISGRNRVYK KSGS dl iSR- A '£ ^IDSITICLYGKDCQFPPDK 2 29 
DQPPYMSRKNTIEATB C ITRITGTNWHi: C KIGK TR-A ^ IRDSKTRLYEPKCTFIPDK 229 
DRPFYZNGQNQIKVTE '6. ISDITQ- — IFV t !KGE d »QE-E C: ;IS- — KLFKE6CTFTYNS . 232 
*: ♦* . •••lij' *'* • * * * K • *: ♦ *. : 

HQHBRASIMF£7QNINSVVEFCTEKEIHNQEAPin3^RCSrLRSTnEVZQESED^ 269 
RQrrEKASIMPAQHVDSI VEFCTEQNHNKEAPNKQHQKCMLRSTWB\^ 288 
VQTEKASIMPMQSIDSVVEFCMEKTHNQEAPSLQiniKCMPRSTWEVISNSEDF 286 
IQTAGASIMFNQinjt^SVVEFCTEKmiNAEAPNLQNKMamRSTWDVIK^^ 289 
TQNATASIMFMQSLSSVVEFCNASmfQEAPNLQNQMCSLRSAWDVITDSADFHHSFPMN 292 



"TAQPPAPTFSLLQI GQRIVCLVlliBKgiBSj ILNDDRLHBMWQASRLFLLQTVEQQSWVGMy 348 
-TTQPPWPTFSLLQI GQRIVCLV] iPgSGSI [ATGWRLMHLWQAgQLFLLQTVELgSWVGMy 347 

•-VTPPPPPVFSLLKI RQRIVCTiVlMRgiSgAGGKDRIiNRMNQ&ACTCT 347 

... ^ ^ Jr\ V fM^tU 



GTBAPPPPTFSLIiKSRRR VVCLVigRg.GSljmKEDRLIRMNQA&ELYLTQIVEKESMVGL^ 349 



GTBLPPPPTFSLVQAGDK WCLV; PySSI 



)RLLQLQQAAEFYLMQIVEIHTFVGIA 352 



Gob-S 

HuCLCAl 

HUCLCA4 

MCaCC 
HUCLCA2 



TFPSAAYVQSELKQLySQ&DRDLLIKHLPTVSAQGT- - SICSGLRT AFTVIKKK YP-TPQ 405 
TFD8AAHVQ8BLIQrHS03DRDTLAKRLPAAASGGT- « SICSGLRSAFTVXRKKYP'TDQ 404 
HFPSTATIVMKLIOIKflSDEBKTLMagLPTYPLQQT- - SICSGIingAFOVIQSLHSQIiPQ 405 
TFPSAAHIQHTLIlCITSSSDYQlCITANItPQQASGGT- - SICHGLQAGFQAITSSDQSTSQ 407 
SFDSKQBIR&QLHQIHStroDRKLLVSYLPTTVSAKTPISICSGLiaCGFBVVBKLHGK^^ 412 



• * • « 



6ob-5 

HuCLCAl 

HUCLCA4 

MCaCC 

HUCLCA2 



BBXVLLTDGSDNTISSCFDLVKQSGAIIHTVALQPAa^^yT^T.KQLSKMTGQLQTYgSDQVQ 465 
BBiyLLTDQBDMTISQCFHEVKQSGAIIHTVALQPSAAQELEEliSKMTQqLQTYAaDQVQ 464 
SBVLLLTDGEDNTASSCIDEVEQSGAIVHFIAIiGRAADEAVIEMSKITGQaHFYVaDEAQ 465 
8BIVLLTOGEDWQIBflCFEAVB&flGAIIHgIALQPS3^*^iCT.Byi,SDMrgqiJOTAlTO 467 
8VHILVT3GDDKLLGNCLPTVI«SSGSTIHSiaLqfl8AAPiniBELSRLTGGLgPPVPDISH 472 



.*: 



Gob-5 

HuCLCAl 

HUCLCA4 

MCaCC 

HUCLCA2 



KNQLVTft FAALSSGlgVAIAQHSIQLESRGVOTiOimOWMiroSVIVDSSVGKg^ 525 
mroianAFGALSSGNGAVSQRSIQLESKGLT^ 524 
M KQLID AFGALTSGMTDLSQKSLQLESKGLTLNSNAWMNiyrVI IDSTVGKPTFFLITWNS 525 
- - SLIIX^FgRISSTSGSVSQQALQLESKAFDVRAQAWINGTVPLDSTVQNDTFFVITWMV 525 
^fSiODAPSRISSGTGDIFQQHIQLBSTGENVXPHHQLKNTVTVDI^^ 532 



.« .« .**.**•<*•;** 
• ••• • 



Gob-5 

HuCLCAl 

HUCLCA4 

MCaCC 

HUCLCA2 



H-PPTIFIWDPSGV- -EQNGPILDTT-TKVAYLQVPGTAKVGFWKYSIQASS QTLTL S7B 

Q- PPQILLWDPSGQ - - KQGGPWDKK- TKMAYLQI PGIAKVCTWKYSLQASS QTLTL 577 

L- PPS ISLWDPSGT - - IMENPTVDAT- SEMAYLSI PGTAKVGTWAYNLQAKAN- PETLTI 580 
K- KPBIILQDPKGKKXTTSDPQDDmilRSARLQI PGTAETGTWTYSITGTKfi - - QLITM 582 
SGPPEIILFDPDGRKYYTmFITNLT-FRTASLVJIPGTAKPGHHTYTLNIiTHHSLQALKV 591 
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FIGUBE 14, 

Gob- 5 

HuCIiCAl 

HUCLCA4 

MCaCC 

HUCLCA2 



CONTD. 

TVTSRAASATLPPITVTPVVNKNTGKFPSPVTVYASIRQGASPILRASVTALIESVNGKT 638 
TWSRASNATLPPITVTSKTNKDTSKFPS?LVVYA»IRQGASPILRASVTAL1ES\7NGKT 637 
TVTSRAWSSSVPPITVNAKMNKDVIJSFPSPMIVYAEILQGYVPVLGAIIVTAFIESQNGHT 640 
TVTTRARSPTMEPLLATAHMSQSTAQYPSRMIVYARVSQGFLPVLGAIWTALIEAEHGHQ 642 
TVTSRASNSAVPPATVEAPVERDSLHFPHPimXYAHVRQGFYPILlATVTATVBPBTGDP 651 



fa* V »W m t 



Gob-5 

HuCLCAl 

HUCLCA4 

MCaCC 

HuCIiCA2 



VTli£LLDNGAGADATKNDGVYSRFETAFDANGRYSVKIHAIiG6VTSDRQRAAPPKNRAMY 698 
VTLELLDHGAGADATKDDGVYSRYFTTYDTNGRYSVKVRALGGVNAARRRVI PQQSGALY 697 
EVLEIiLDNGAGADSFKHDGVYSRYFTAYTENGRYSIiKVRAHGGANrARLKLRPPLNRAAY 700 
VTLELWDNGAGAOTVKKDGIYTRYFTDYHGNSRYSIiKVRVQAQRJJKTRIjSIiR-QEaaKSLY 701 
VTLRLLDDGAGADVIKNDGIYSRYFFSFAANGRYSLKVHVWHSPSXSTPAHSIPGSHAMY 711 



» 9 ♦.»■♦*♦* *.-*•■»■ 
« 1 • • 



Gob-S 

HuCLCAl 

HuCIiCA4 

HCaCC 

HUCLCA2 



XDGNIEDGEVRMHPPRPETS*-YVQDRQLCFSRTSSGGSFVATNVPAAAPIPDLFPPCQI 756 
IPGfflENDEIQKNPPRPSINKDDVQHKQVCFSRTSSGGSFVASDVPN-APIPDLFPPGQI 756 
IPGMWNGEIEANPPRPEID-EDTQTTLEDFSRTASGGAFWSQVPS-LPLPDQYPPSQI 758 
IPGYVEtJGKIVLNPPRPDVQEBAIEATVBDFNRVTSGGSFTVSGAPPDGDHARVFPPSKV 761 
VPGYTAKGNIOMNAPRKSVG-RNEEERKWGFSRVSSGGSFSVIiGVPA-GPHPDVFPPCKI 7 69 



Gob-5 

HuCLCAl 

HUCLCA4 

MCaCC 

HUCLCA2 



TDLKASIQGQNLVNLTWTAPGDDYDHGRASNYIIRMST5I VDLRDHFNTSLQVNTTGLIP 816 
TDLMAEIHGGSLINIiTWrAPGDDYDHGTAHKYIIRISTSILDLRDKFHESLQVKTTALIP 816 
TDLDATVHEDKII-LTHTAPGDNFDVGRVQRyilRISASZLDLRDSFDDALQVNTTDLSP 8 17 
TDLEAEFIG-DY I HLTWTAPGKVLONGRAHRYI IRMSQHPLDLQEDFHNATLVNASSLXP 820 
XDLEAVKVBEELT-LSV7TAPGEDFDQGQATSYEXRMSRSLQNXQDDFNNAXLVHTSRBHP 828 



w * 



Gob-5 

HuCLCAl 

HUCLCA4 

MCaCC 

HUCLCA2 



KEASSEEIFEFELGGNTFG HGTDIFXAIQAVDKStaJKSEISNXARVSVFI 866 

KEAHSEEVFIiFKPENITFB NGTDLFIAIQAVDKVDLKSEISNIARVSLFI 866 

KEAflSKESFAFKPEKISEE NATHXFXAXKSIDKSNLTSKVSHIAQVTLFI 867 

KBAGSKETFKFKPBTFKIA NGIQLYIAIOADNEIASLTSBVSHIAQAVKLT 870 

QQAGXREI FTPS PQI STNGPEHQPHGETHESHRXYVAXRAMDRNSLQSAVSNX AQAPLFX 888 
.* * *. . :. :::♦*:: :. .* * :****:. : 



Gob-5 

HuCLCAl 

HUCLCA4 

MCaCC 

KUCLCA2 



PAQEP PIPEDSTPPCPDISIWS— TIPGIHVLKIMWKWLGEMQVTLGLH 913 

PPQTPPETPSPDETSAPCPNIHIWS— TIPGIHILKIMWKWIGELQLSIA 914 

PQANP-DDIDPTPTPTPTPDKSHNSGVNISTLVLSVIGSWIVNFILSTTI 917 

SLEDS 1 S ALGDIS AI CMTIWGLT VI FNSILN 901 

PPUSD- PVPARDyLILKGVLTAMGLXGIXCLXIWTHHTLSRKKRADKKEKrGTKLL 943 



I. 



3 



Conserved cysteines 
von Hillebcand factor type A domain 



VUiZDGBDU 

^ gwi j fimarh) gmari'nft'^^T , VWA, von ffillebrand factor (vWF) type A domain; WVA domains in 
extracellular eukaryotic proteins mediate adhesion via metal ion-dependent adhesion sites 
(MIDAS) . Intracellular VWA domains and homologues in prokaryotes have recently been identified. 
The proposed VWA domains in integrin beta subunits have recently been substantiated using 
sequence-based methods (Ponting et aX. Adv Prot Chem (2000) 54:185-244). 



I-^*^--"^-^ ' MID&S motif 
Affinity regulation: MIDAS Bonds in CDll*s 

The metal ion-dependent adhesion site (MIDAS) is believed to be the site on the alpha 
chain of LFA-1 (alpha-L, CDlla) which binds ligand (ICAM-1, ICAM-2, or ICAM-3) . 
Although it is likely to be a critical portion of the ligand-binding site, other parts 
of LFA-1 may also make is^ortant contributions, notably the MIDAS site on CD18, and 
the 4th and 5th repeats of CDlla. The MIDAS motif consists of nvgv g v and is 

equally central to ligand binding for both CDIla/CD18 (LFA-1) and CDllb/CD18 
(Complement receptor type 3, CR3) . 

Forward primer 
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FIGQKE 15 



BB65590fi A9TCACIX3GOBATCIX3AAAA(Sr6^^ 60 

OtS2-DX0 CSATCTAQCTSACTCTAAGATTGCWSGG 27 

CD59 AO^COiCJKSICXXSkTCS^^ 63 



BB655d06 TTGAAOGTGTCTGTGAAGCC^TGGAAACnXXITGC^ 120 

Ot62-D10 TTOAAOSTOTCTGTQAAGCCTGIX3GAAACn!<3^^ 87 

CD 5 9 

BBS 55 9 06 GAlCTGGClXaAGATAGTGCTCXaTGGTGGCCT^ 180 

OtS2-D10 GA^TCnGGCTCAAGATAGTGCTGCftTGGTCXSCCT^^ 147 

CD59 AT 65 

BB655906 TTCGTAGCCCAGCACAATOAGAOCTCAGAGGGGACTCAX^^ 240 

Ot52-D10 TTtSOTIdSCCClUSCACJilCSQ^^ 207 

CD59 TTGSTAGCCCAGCACAATGWSAGCTCAGAGGC^^ 125 

BE655906 T G TO l TC T GTreCACAGCrGTTAGC 300 

OtS2-D10 TtJTOTTCTGTTCaVCAGCTGTTAGCCrCA^ 267 

CDS 9 irGTPGTTCTGTTCCACAGCTGTTAGCCTCACATGCTACCACTGT^ 185 

♦AAWAAAAft^AAAAftAAAAAA^AftftAAAAAA************* **************** 

B&655906 TTCA!!rGICMTATGAAaU3CACTTGCTCTCCI^ 360 

OtS2-D10 TIGATGCAATAaXSAACAGCACTTQCTCTCCTGACC^ 327 

CDS 9 TTCATGCAATATGAACAGCACTTGCTCrCCTGACCAGGATTCCTGTCTC^ 24S 

«♦*■*•****•**<************ It A It **************** 1r «***«***« 4 * 

< 

reverse 

BBS 55 906 CGGAAnXTUUsTGTATCAAAGGICTTGGAAACAATCAGATTGTCATG • 407 

OtS2-D10 aSGRAroGgWGTGTATCAAA G GTtn TC GAAACAATCAC^ 378 

CDS 9 CGQS^TSCAAGTGTATCAAAlGGTGTTGGAAACAATCAGATIGTCATGGTO 305 



primer 
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Figure 16 



mRNA: C 
protein: 



|2l3|4|s|fiM« l9l10l11liai3l4l5H6l17l 



[ 



KPI-domain (aa 309-364) 



18 



504 bp 
336 bp 

HPRT 



APLP2 604bp: 
336 bp: 
HPRT control: 
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Figure 17 



HPRT: 
383 bp: 
305 bp: 

HPRT: 
383 bp: 
305 bp: 
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